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universal  welcome  and  appreciation.  This  generous  reception  by 
the  profession  has  been  a  reward  for  his  labor,  and  a  stimulus  to 
him  to  uiake  the  work  still  more  worthy  of  its  popuhirity. 

FRANCIS   H.  STUART. 
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TRANSLATOR'S  PREFACE. 
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be  secured  from  an  active  professional  life.  If  the  work  shall  com- 
mend itself  to  others  as  it  has  to  him,  the  translator  will  feel  amply 
rewarded  for  the  effort  he  has  made  to  put  it  into  their  hands. 

Here  and  there  slight  additions  have  been  made,  which  the  trans- 
lator trusts  will  increase  the  value  of  the  work.  A  very  full  index 
has  been  prepared,  which,  it  is  believed,  comprises  a  reference  to 
^'ery  material  statement  in  the  book. 

The  translation  was  almost  completed  when  a  copy  of  the  second 
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further  confirmed  by  the  fact  that  Italian  and  Russian  translations  of 

the  work  have  been  made. 

FRANCIS  H.  STUART. 
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In  this  edition  the  book  has  received,  as  I  think,  not  incon- 
siderable additions  and  improvements.  To  mention  only  the  most 
important  ones :  The  section  upon  the  examination  of  the  contents 
of  the  stomach  has  been  almost  entirely  rewritten,  and  so  have  some 
portions  of  the  section  on  the  examination  of  the  organs  of  the  senses, 
especially  that  of  the  eye.  The  laryngoscopic  examination  of  the 
larynx  has  been  treated  anew,  and  much  more  extensively  than  in  the 
first  edition.  A  short  section,  almost  entirely  new,  has  been  added 
upon  the  enlargement  of  the  vessels  of  the  brain,  and  at  the  end 
of  the  book  a  concise  presentation  of  those  peculiarities  of  micro- 
organisms whose  recognition  and  discrimination  are  made  possible 
by  cultures  and  inoculation.  Finally,  with  the  hearty  cooperation 
of  the  publisher,  the  illustrations  of  the  most  important  micro- 
organisms are  printed  in  colors,  and  also  some  entirely  new  figures 
have  been  added. 

I  am  indebted  to  the  friendly  assistance  of  Professor  Gartner 
in  the  department  of  bacteriology,  of  which  I  here  make  public 
acknowledgment. 

OSWALD  VIKUORDT. 

Jkna,  August,  1889. 
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PREFACE  TO  THE  FIRST  EDITION. 


The  book  which  is  here  offered  to  the  medical  public  was  under- 
taken at  the  solicitation  of  a  number  of  associates,  and  in  view  of  the 
experience  which  I  have  acquired  during  more  than  four  years  of  work 
«s  Teacher  of  Diagnosis  in  the  Medical  Clinic  at  the  University  of 
Leipsic.  Originally  I  had  in  view  a  very  extensive  treatise  com- 
prising a  detailed  explanation  of  normal  and  pathological  anatomy 
and  physiology  as  a  foundation  for  diagnosis.  But  this  plan  I 
abandoned  with  a  view  to  the  convenience  and  general  usefulness 
of  the  book. 

Regarding  the  principles  which  have  guided  me,  and  which  I  hope, 
particularly  in  the  "  Special  Part,"  notwithstanding  the  brevity  of  the 
presentation,  have  been  made  plain,  I  may  be  permitted  here  to 
specify  the  following.  I  have  here,  as  well  as  in  my  teaching,  taken 
pains  to  emphasize  that,  besides  availing  ourselves  of  the  constantly- 
increasing  finer  methods  of  diagnosis,  the  simple  use  of  our  senses, 
especially  of  the  unaided  eye,  must  not  be  forgotten.  Still  more  the 
manifold  labors  with  the  microscope  and  in  the  laboratory  ought  not 
to  permit  the  physician  to  forget  that  a  preparation  or  a  chemical 
reaction  is  not  enough  for  a  diagnosis,  but  that  the  whole  organism 
must  always  be  brought  under  consideration.  In  other  words,  in 
diagnosis  as  well  as  therapeutics  this  rule  is  imperative :  We  must 
individualize  the  case.  Should  the  book  to  any  extent  antagonize 
the  inclination  of  our  time  to  theorizing,  it  would  afford  me  especial 
satisfaction. 

OSWALD  VIERORDT. 

htlP^ilC,  JCNB,  1888. 
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MEDICAL  DIAGNOSIS. 


PART   I. 


CHAPTER    I. 


INTRODUCTION. 


The  physician  arrives  at  an  opinion  regarding  his  patient  in  two 
ways:  by  inquiry  of  the  patient  or  of  friends  of  the  patient,  and  by 
his  own  objective  examination.  The  result  of  the  former  is  called  the 
Ammnens;  the  latter  reveals  the  Present  Condition  of  the  Patient. 
The  notes  which  the  physician  makes  from  time  to  time  in  the  course 
of  his  continued  observation  of  the  patient,  and  in  which  he  records 
the  changing  phenomena  of  the  disease,  constitute  the  History  of  the 
Can, 

The  judgment  formed  in  this  way  is  expressed  by  the  Diagnosis. 
In  a  narrow  sense  such  a  judgment  simply  consists  in  giving  a  name 
to  the  disease  that  is  found ;  or,  if  there  are  several  diseases  together, 
or  special  complications  of  one,  names  to  several  diseases.     But  in  the 
wider  sense,  a  diagnosis  must  always  consist  of  something  more  than 
this.    The  physician  must  endeavor  to  form  a  clear  conception,  in  a 
given  case,  as  to  how  the  whole  organism  has  been  affected  from  the 
beginning,  what  is  the  character  of  the  disease,  or  what  harm  it  has 
wroaght  already  in  the  organism  as  a  whole,  as  well  as  locally.     If 
in  the  narrow  sense  the  diagnosis  is  schematic,  so  that  the  disease 
can  be  classified,  then  the  diagnosis  is  in  a   broader  sense   indi- 
vidualized.    A  complete,  exhaustive  presentation  of  the  peculiarity 

and  severity  of  the  existing  disease  and  of  the  patient's  prospects 

2  (17) 
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(Prognosis)  is  presented  only  by  this  method.  This  alone  is  a  sure 
guide  in  treatment. 

We  attain  to  a  diagnosis  in  this  wider  sense  only  by  having  our 
perception  of  the  general  behavior  of  patients  quickened  and  by 
carefully  combining  with  it  the  experience  derived  from  previous 
examinations. 

Since  the  chief  object  of  this  work  is  the  teaching  of  the  examination 
of  patients  and  the  presentation  of  the  methods  of  conducting  it,  we 
begin  with  but  a  very  few  words  in  regard  to  obtaining  the 

Anamnesis. 

What  is  it  necessary  for  the  physician  to  know,  beyond  what  his 
examination  reveals,  in  order  to  recognize  a  given  disease  in  itself  and 
to  form  a  critical  judgment  regarding  the  patient  in  a  larger  sense? 
It  is  difficult  to  define  this.  Facts  which  appear  insignificant  in 
themselves  in  experience  often  exercise  a  decided  influence  upon  the 
special  diagnosis,  and  especially  in  forming  a  judgment  regarding 
the  constitution  of  the  patient,  or  upon  the  timely  recognition  of  a 
secondary  disease.  From  having  at  hand  clear  knowledge  of  the 
symptoms  of  the  different  diseases,  both  of  their  remote  or  predisposing 
and  of  their  directly  exciting  causes,  the  physician  is  constantly  able 
to  select  what  is  essential  from  the  past,  and  so  to  avoid  too  great 
prolixity.  But  it  is  always  well  for  the  beginner  to  secure  as  com- 
plete an  anamnesis,  or  prior  history,  as  possible,  in  order  that  he  may 
allow  nothing  of  importance  to  escape  his  attention. 

The  anamnesis  generally  begins  with  and  involves  the  question  as 
to  whether  the  disease  is  acute  or  chronic,  what  organs  are  affected, 
or  are  inclined  to  be  diseased.  This  determines  the  examination  to 
follow,  in  that  certain  organs  are  examined  with  greater  exactitude 
than  others.  But  the  examiner  must  guard  himself  from  too  great 
influence  or  prejudice  from  the  result  of  the  anamnesis ;  the  objectivity 
of  the  objective  examination  must  be  kept  in  view ;  and  this,  in  turn, 
may  give  occasion  for  supplementing  the  anamnesis,  by  occasioning 
additional  inquiries  regarding  certain  occurrences  and  appearances, 
and  thus  a  conclusion  is  finally  reached.  It  is  advisable  for  the 
student,  under  all  circumstances,  with  all  the  patients  he  examines, 
and  for  the  physician  at  least  with  his  more  important  cases,  to  note 
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down  in  regular  order  the  results  both  of  the  anamnesis  and  of  his 
examination.     [See  Translator's  note,  page  24  et  BeqJ] 

Mode  of  Taking  the  Anamnesis. 

First,  we  always  note  the  name,  occupation,  age,  residence  of  the 
patient.  Then  we  conduct,  as  simply  as  possible,  a  dialogue  with  the 
patient,  or  in  the  case  of  a  child  or  of  a  person  who  is  insensible, 
anconscious,  or  mentally  disturbed,  with  his  neighbors  or  relatives. 
How  much  we  may  allow  them  simply  to  tell,  how  much  we  must 
leam  by  asking  questions,  must  depend  upon  the  cultivation  and 
intelligence  of  the  person  who  is  giving  the  information.  We  must 
particularly  guard  against  asking  the  patient  leading  questions — that 
is,  influencing  his  reply  by  the  manner  in  which  we  put  the  questions. 
To  the  question :  "  Have  you  then  really  never  had  any  pain  in  the 
bowels  V  or,  "  Did  you  never  have  any  pain  in  the  bowels  ?"  we  shall 
almost  certainly  receive  an  affirmative  answer,  either  from  indifference, 
or  from  a  desire  to  make  his  complaints  as  interesting  as  possible  and 
enlarge  upon  them  ;  or,  lastly,  whether  because  he  is  of  a  very  impres- 
sionable nature,  and  the  mere  calling  to  mind  the  question  of  pain 
suggests  to  him  what  in  reality  he  has  not  had. 

On  the  other  hand,  we  must  exercise  close  scrutiny  of  what  we 
leam,  a  scrutiny  which  it  is  generally  best  not  to  allow  the  patient  to 
know  of.  This  scrutiny  may  be  made  with  reference  to  three  points : 
(fl)  We  must  not  accept  without  further  inquiry  the  name  the 
patient  gives  to  a  disease  he  has  formerly  passed  through,  since  mis- 
chief is  often  done  by  the  laity  in  the  use  of  the  names  of  diseases, 
M  of  diphtheria,  typhus,  etc.  In  any  doubtful  case  we  inquire  its 
symptoms,  and  also  what  the  physician  who  attended  the  patient  had 
called  the  disease. 

(b)  The  simulation  of  a  disease  is  common.  This  was  confined  in 
large  part  to  the  domain  of  hysteria ;  but,  now-a-days,  from  certain 
social  reasons,  it  is  much  more  frequent.  Neuralgia,  rheumatism, 
trembling,  spasms,  lameness,  also  pains  in  the  bowels,  asthmatic 
attacks,  are  the  conditions  which  are  most  often  simulated.  The 
attempt  to  deceive  is  made  not  only  with  reference  to  the  anamnesis, 
but  also  during  the  objective  examination. 

(c)  The  concealment  of  the  appearances  of  disease  is  manifest  with 
reference  to  the  different  sexual  diseases,  especially  syphilis.    Women, 
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moreover,  often  attempt  to  avoid  all  statements  in  regard  to  the 
sexual  apparatus,  even  when  it  alone  is  diseased.  Inebriates,  and 
those  who  practise  onanism,  often  confess  their  habits  to  the  physician 
only  with  great  reluctance. 

What  the  Anamnesis  Comprises. 

The  exact  knowledge  of  the  etiology  and  symptomatology  of  internal 
diseases  is  here  the  only  correct  guide,  and,  at  the  same  time,  gives  us 
complete  information  respecting  the  cases  which,  under  various  cir- 
cumstances, come  under  consideration.  We  are  content  with  indi- 
cating the  essential  point  of  view  by  the  introduction  of  a  few 
examples.  We  may  divide  every  anamnesis  into  the  following  two 
parts: 

I.  Previous  history  of  the  patient :  This  comprises  all  that  it  is 
important  to  know  up  to  the  beginning  of  the  disease  on  account  of 
which  the  patient  consults  the  physician. 

II.  The  present  disease :  This  relates  to  the  exciting  causes,  the 
commencement,  and  the  course  to  the  present  time. 

Previous  History  of  the  Patient. 

1.  Hereditary  disease  {heredity).  This  is  of  importance  in  so 
many  diseases  that  in  each  and  every  case  we  have  to  inquire  regard- 
ing the  parents,  brothers  and  sisters  of  the  patient,  and  also  very  often 
regarding  the  brothers,  sisters,  and  parents  of  the  parents.  There 
especially  come  into  view  in  this  connection,  syphilis,  tuberculosis, 
diseases  of  the  brain,  and  certain  general  neuroses.  Heredity,  as 
regards  rheumatism,  carcinoma,  and  diseases  of  the  heart,  is  of  sec- 
ondary importance,  yet  not  immaterial.  These  diseases  are  in  part 
inherited  as  such,  in  part  they  confer  upon  the  descendants  only  the 
organic  foundation,  the  disposition  to  the  new  development  of  the 
same  or  related  diseases.  Different  descendants  are  variously  divided 
by  heredity.  Often  individuals,  or  a  majority,  are  wholly  exempt.  It 
also  happens  that  one  generation  is  entirely  passed  over,  and  the 
trouble  reappears  in  the  following  generation  (hence  the  question 
regarding  the  grandparents). 

Of  the  infectious    diseases,  smallpox   and   syphilis  can,  without 
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donbt,  be  conreyed  in  utero;  but  the  intra^uterine  communication  of 
toberculosis  from  the  mother  to  the  child  is  extremely  improbable. 

2.  The  manner  of  life^  habita,  profeasiony  occupation^  residence^ 
experiences  a$  tofatiguey  other  harmful  influences  to  which  they  have 
been  exposed^  whether  they  have  descendants^  and,  in  the  case  of 
women,  the  number  and  character  of  their  confinements^  compose  this 
group. 

Under  the  manner  of  life  are  considered  the  diet,  character  of 
dwelling,  and  the  clothing.  Injurious  habits  play  a  very  important 
part  in  the  manner  of  life,  especially  immoderate  use  of  alcohol  and 
tobacco ;  so,  also,  venereal  excesses  must  be  taken  into  account.  But 
it  is  important  to  remember  that,  at  least  within  certain  limits,  the 
harmful  limit  of  these  things  differs  with  the  individual. 

Profession  and  occupation  on  the  one  hand  affect  the  whole  consti- 
tution, and  on  the  other  are  often  to  be  regarded  as  predisposing  or 
exciting  causes  of  disease ;  finally,  they  may  exert  a  favorable  or  an 
unfavorable  influence  upon  the  course  of  an  existing  chronic  disease. 
Thus,  for  instance,  stonecutters  and  polishers,  by  continually  inhaling 
fine  dust  from  the  stone,  are  very  frequently  inclined  to  bronchial 
attacks  and  diseases  of  the  lungs ;  thus,  too,  the  occupations  that  have 
to  do  with  lead  (type-setting,  type-polishing,  painting),  or  with  mer- 
cury (making  mirrors,  etc.),  frequently  cause  chronic  poisoning  by 
these  metals.  Persons  who  are  engaged  about  sheep,  swine,  horses, 
or  with  the  fresh  skins  and  hair  of  these  animals,  are  apt  to  have 
malignant  pustule  and  other  diseases. 

The  place  of  prior  residence  is  to  be  considered  with  reference  to 
miasmatic  (intermittent),  endemic  diseases,  or  epidemics  which  may 
have  prevailed  there  at  that  time.  With  travellers,  exotic  diseases, 
which  less  frequently  occur  in  their  native  places,  as  lepra,  certain 
exotic  animal  parasites,  etc.,  must  be  thought  of. 

As  regards /(fi%we,  army  marches  are  to  be  regarded  as  particularly 
fruitful  sources  of  disease ;  so  of  exposure  to  harmful  influences,  A 
fiill,  slight,  perhaps,  but  whose  effects  continue ;  or  a  wound,  without 
other  immediate  sequeljc  except  that  it  does  not  heal — of  these,  account 
must  be  taken ;  and  also  of  very  harmful  momentary  experiences,  as 
sorrow,  care,  severe  fright,  anxiety. 

Where  there  is  sterility  we  consider  anomalies  of  the  sexual  apparatus 
of  the  man  or  woman,  but  especially  the  question  of  syphilis.     The 
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puerperal  period,  even  when  it  does  not  pursue  an  unfavorable  course, 
may  in  vai-ious  ways  be  a  source  of  disease. 

3.  Diseases  which  one  has  had,  not  only  acute  diseases,  but  the 
temporary  outbreak  of  a  chronic  disease  ending  in  apparent  or  real 
recovery. 

Certain  acute  diseases  may  have  as  sequelse  certain  other  diseases 
which  either  are  directly  connected  with  them,  as  paralysis  following 
diphtheria,  nephritis  after  scarlet  fever;  or  which  appear  after  a 
shorter  or  longer  period,  as  valvular  disease  of  the  heart  from  endo- 
carditis in  acute  articular  rheumatism,  arising  during  scarlet  fever. 

The  oiUbreaks  of  a  chronic  disease  are  often  spoken  of  by  patients 
as  diseases  which  they  have  gone  through ;  as,  especially,  the  primary 
and  secondary  affections  of  syphilis,  temporary  manifestations  of 
tuberculosis  of  the  lungs,  etc. 

This  point  is  of  special  importance  in  two  ways :  1.  There  are 
certain  acute  diseases  which  one  does  not  easily  have  a  second  time,  as 
scarlet  fever,  measles,  typhoid  fever.  On  the  other  hand,  others 
readily  occur  again,  as  erysipelas,  pneumonia,  articular  rheumatism, 
typhlitis.  2.  Certain  diseases  of  childhood  are  especially  to  be  con- 
sidered— for  example,  scrofulosis  as  early  indications  of  tuberculosis ; 
manifestations  of  hereditary  syphilis ;  frequent  convulsions  as  an 
early  sign  of  anomalous  condition  of  the  nervous  system.  The  dis- 
eases ordinarily  designated  as  "  children's  diseases ''  generally  have 
no  significance  as  to  the  future,  but  yet  sometimes,  unfortunately, 
they  leave  lasting  suffering  behind  them,  as  emphysema  after  whooping- 
cough,  etc. 

The  Present  Disease. 

1.  The  possible  exciting  causes  must  be  first  considered.  It  is 
especially  important  for  the  early  diagnosis  of  an  infectious  disease  to 
inquire  whether  the  patient  has  been  exposed  to  infection.  Many 
diseases  are  conveyed  by  a  very  short  exposure,  others  require  a 
longer,  or  even  a  personal  contact.  Also  the  period  of  incubation 
must  be  considered.  This  is  the  period  from  the  moment  of  infection 
until  the  outbreak  of  the  disease.  With  most  transferable  diseases 
this  period  is  of  a  known,  somewhat  exactly  defined  duration.  More- 
over, "taking  cold,'*  over-exertion,  improper  eating  and  drinking, 
taking  of  poison,  etc.,  come  under  consideration. 
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It  18  to  be  remarked  that  the  laity  often  assume  something  as  an 
exciting  cause,  thus  especially  ^^  taking  cold." 

2.  The  first  appearances  and  the  course  of  the  disease  up  to  the 
time  of  examination. 

With  chronic  diseases  the  first  appearances  are  sometimes  at  the 
beginning  scarcely  noticeable:  they  often  consist  only  in  a  change 
from  the  previous  behavior,  unless  the  new  condition  in  itself  directly 
appears  to  be  one  of  disease ;  a  person  who  previously  had  red  cheeks 
becomes  paler  (all  kinds  of  wasting  diseases),  a  stout  person  without 
other  reason  becomes  thin,  one  who  always  previously  ate  and  drank 
little,  all  at  once  eats  and  drinks  considerably  (diabetes),  a  person 
formerly  very  orderly  becomes  disorderly,  forgetful  (disease  of  the 
brain,  especially  progressive  paralysis).  Even  when  they  have  made 
considerable  progress,  such  gradually  developing  disturbances  oft;en 
are  not  at  all  noticed  by  ignorant  and  indifferent  people. 


CHAPTER  II. 

EXAMINATION  OF  PATIENTS. 

The  examination  of  the  patient  comprises : 

1.  A  general  examination,  which  takes  into  account  certain  phe- 
nomena of  disease  which  concern  the  organism  as  a  whole,  and  are  the 
expression  of  a  pathological  change  of  the  whole  organism. 

2.  A  special  examination^  which  inquires  into  the  different  regions 
and  organs,  the  secretions  and  excretions  of  the  body.  At  the  bed- 
side we  generally  proceed  in  such  a  way  that,  beginning  at  the  head, 
we  gradually  go  downward,  in  order  to  facilitate  the  investigation  by 
examining  contiguous  organs.  But  in  many  cases  it  is  better  to  group 
together  organs  that  are  functionally  related,  no  matter  what  their 
anatomical  location  may  be,  since  we  thus  quickly  obtain  a  compre- 
hensive view  of  the  way  in  which  the  affected  organs  or  systems  are 
disturbed.  Thus,  in  diseases  of  the  heart,  the  heart  and  bloodvessels, 
in  diseases  of  the  nervous  system,  the  central  and  peripheral  nervous 
systems  are  examined  together.  Sometimes,  as  in  the  case  of  very 
weak  or  very  unruly  patients,  as  children,  the  examination  of  the 
body  must  be  very  brief.  Here  the  expertness  of  the  physician  espe- 
cially is  put  to  the  test  to  the  utmost  degree. 

It  will  best  answer  the  purposes  of  study  if  the  division  of  the 
subject  throughout  strictly  conforms  to  the  organ-systems,  and  hence 
the  special  part  is  divided  into : 
I.  Examination  of  the  respiratory  apparatus. 
II.  Examination  of  the  circulatory  apparatus. 

III.  Examination  of  the  digestive  apparatus. 

IV.  Examination  of  the  urinary  apparatus,  including  also  in  part 

the  sexual  apparatus. 
V.  Examination  of  the  nervous  system. 

[note  by  the  translator  upon  keeping  records  of  cases,  and  a 
form  for  recording  the  results  of  a  medical  examination. 

It  is  not  practicable  at  the  bedside  to  go  through  any  set  form  for 

conducting  the  inquiry  regarding  the  present  illness.    The  most  direct 
(24) 
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way  of  getting  at  it,  and  the  one  that  will  lead  to  the  most  satis^ 
fiictory  replies  to  our  interrogatories,  is  to  ask  the  question.  What  is 
your  complaint  ?  How  are  you  sick  ?  or  some  such  direct  question 
as  this.  In  this  way  we  get  at  once  at  the  disease  we  are  called  upon 
first  to  diagnose  and  then  to  treat.  As  we  proceed  we  will  arrange 
the  fiicts  in  our  minds,  and  when  we  make  the  record,  we  shall  place 
them  in  a  natural  and  logical  order.  Having  a  regular  form  for 
keeping  records  of  cases  soon  develops  an  order  of  procedure  in 
accordance  with  it. 

Case-taking  is  a  most  valuable  aid  to  the  student  in  clinical  study. 

1.  He  learns  to  make  a  systematic  examination  of  the  patients  he 
sees.  He  forms  the  habit  of  bringing  before  his  mind  each  &ctor  in 
the  case  in  orderly  succession.  There  are  two  advantages  from  this. 
First.  He  forms  the  hab^  of  thoroughness  in  examining  his  cases. 
Second.  He  can  readily  compare  one  case  with  another — having 
arranged  the  factors  of  each  in  like  order.  While  it  is  not  necessary 
in  making  the  examination  to  have  or  to  follow  strictly  a  printed 
form,  yet  it  is  desirable  to  have  some  regular  form  for  making  the 
record,  so  that  cases  that  are  similar  can  be  readily  compared.  One 
case  may  require  going  over  only  a  few  points,  in  another  it  will  be 
necessary  to  examine  every  organ  in  the  body. 

2.  The  memory  is  greatly  strengthened.  Memory  depends  upon 
attention  and  repetition.  Case- taking  cultivates  both  of  these  in  an 
eminent  degree.  Facts  and  symptoms  that  else  would  escape  notice 
entirely,  or  be  only  slightly  noted,  are  brought  prominently  before  the 
mind  for  consideration.  Their  value  or  bearing  is  weighed,  and  so 
they  are  strongly  impressed  upon  the  mind. 

3.  The  mind  is  developed  by  this  habit  of  carefully  reflecting  upon 
every  feature  of  a  case.  Thought  is  both  stimulated  and  made  easy. 
Clearness  and  power  of  thought  are  increased.  Independence  of 
judgment  is  cultivated.  Both  knowledge  and  intellectual  cultivation 
are  acquired.  ^^By  knowledge  is  understood  the  mere  possession  of 
truths;  by  intellectual  cultivation^  or  intellectual  development^  the 
power  y  acquired  by  exercise  of  the  higher  faculties^  of  a  more  varied^ 
vigorous  and  protracted  activity.''  (Sir  William  Hamilton.) 

4.  Ease  and  habit  of  writing  are  almost  unconsciously  acquired. 
This  is  most  valuable.  The  great  majority  of  physicians  keep  no 
records  of  cases.     Many  never   record  or   publish  important  ones, 
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because  they  have  not  the  facility  of  Hunting  which  comes  with  prac- 
tice. Anything  is  easy  to  the  practised  hand.  ^^  Who  can  estimate 
how  much  we  have  lost,  from  the  fact  that  generations  of  men  gifted 
with  powers  of  acute  and  shrewd  observation,  have  passed  away 
without  leaving  one  record  behind  them  ?  Think  not  that  it  is  the 
hospital  physician  or  surgeon  alone  who  can  advance  the  progress  of 
medicine.  There  is  not  a  practitioner  who  could  not  aid  this  great 
work.  But  he  can  only  add  to  it  with  efficiency  if  he  has  faithfully 
recorded  his  observations^  and  does  not  trust  to  the  general  and  vague 
impressions  of  unassisted  memory.  Therefore,  on  all  grounds,  per- 
sonal to  yourselves  and  general  for  medical  science,  so  engrain  this 
habit  within  you  that  it  becomes  a  second  nature."  (Coupland.) 

The  Anamnesis. 

Personal  and  Previous  History. 

Name,  Address, 

Birthplace,  Age,  Sex, 

Family  history — Heredity  : 

Father, 

Mother, 

Brothers, 

Sisters, 

Other  relatives. 
Manner  of  life,  habits,  occupation,  residence,  etc., 
Previous  diseases^-character  and  results. 

(Note  each  one  that  was  of  such  a  character  as  to  have  any  lasting 
effect  upon  the  health  or  vitality.) 

Present  Illness. 
Duration, 

Possible  exciting  cause, 

How  began — suddenly  or  not ;  prodromal  symptoms, 
Course  of  the  disease  till  the  time  of  examination. 
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Examination  of  the  Patient. 

General  examination : 
Appearance, 
Psychical  condition, 
Position  in  bed, 
Structure  and  nutrition. 
Skin  and  subcutaneous  tissues. 
Temperature, 
Pulse. 

This  covers  the  general  features  of  every  case.  Attention  has  been 
directed,  by  what  has  been  learned  thus  far,  to  some  one  or  more  of 
the  special  organs  or  systems  of  the  body.  It  is  usually  best  first  to 
examine  that,  and  to  make  this  examination  very  full  and  thorough. 
Then  the  remaining  organs  of  the  body  can  be  examined  with  greater 
or  less  fulness,  according  as  they  are  found  to  be  affected  by  the 
principal  disease,  or  as  they  are  related  to  the  one  specially  diseased. 
It  is  well  to  form  the  habit  of  following  a  certain  order  in  examining 
each  organ.  One  is  much  less  apt  to  overlook  any  part ;  and,  too, 
as  has  already  been  pointed  out,  the  records  will  be  more  easily  con- 
sulted and  compared.  For  this  purpose,  it  is  well  to  take  the  order  of 
the  text-book,  so  as  to  become  thoroughly  familiar  with  each  subject. 
It  is  not  of  so  much  importance  that  this  or  that  one  is  adopted,  pro- 
vided it  is  a  good  one.  But  we  have  here  a  notable  illustration  of  the 
truth  and  value  of  the  Spanish  proverb :  ^^  Beware  of  the  man  of  one 
book." 

Presuming  that  those  who  use  this  work  will  follow  the  order  laid 
down  in  it,  the  form  now  given  conforms  with  the  order  in  which  the 
systems  are  treated. 

Special  Examination. 

Examination  of  the  respiratory  apparo.tus : 
Nose, 
Mouth, 
Larynx. 
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Examination  of  the  lungs : 

Inspection  of  thorax, 

Palpation  of  thorax, 

Percussion  of  thorax. 

Auscultation  of  lungs, 

Auscultation  of  voice. 

Measurement  of  thorax. 

Cough  and  expectoration. 
Examination  of  circulatory  apparatus: 

Inspection  and  palpation  of  the  r^ion  of  the  heart, 

Percussion  of  the  heart,  Apex-beat, 

Auscultation  of  heart, 

Examination  of  the  arteries  and  veins. 

Examination  of  the  blood. 
Examination  of  the  digestive  apparatus : 

Mouth,  gums,  and  pharynx, 

Stomach, 

Intestines, 

Peritoneum, 

Liver, 

Spleen, 

Pancreas, 

Contents  of  the  stomach  and  vomited  matteni. 

Feces. 
Examination  of  the  urinary  apparatus  : 

Eadneys, 

Ureters  and  bladder. 
Examination  of  the  urine: 

Amount  in  twenty-four  hours, 

Reaction,  Odor, 

Specific  gravity, 

Sediment, 

Albumin, 

Blood, 

Bile, 

Sugar, 

Other  constituents. 
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Examination  of  the  nervous  system : 
Disturbances  of  sensibility^ 
Location  of, 
Superficial  or  deep, 
Motor  disturbances, 
Disturbances  of  speech. 
Condition  of  the  organs  ol  special  sense. 


PART  II. 


CHAPTER    III. 

GENERAL  EXAMINATION. 

This  consists  of  a  number  of  subordinate  divisions,  namely:  we 
have  to  consider: 

I.  The  psychical  condition  of  the  patient. 
II.  The  position  in  bed. 

III.  The  general  structure  of  the  body  and  the  nutrition. 

IV.  The  skin  and  the  subcutaneous  cellular  tissue. 
Y.  The  temperature  and  the  pulse. 

I.  The  Psychical  Condition  of  thb  Patient. 

From  this — that  is,  from  the  clearness  of  his  intelligence,  his  sus- 
ceptibility to  external  impressions,  his  power  of  thought,  from  the 
possible  presence  of  depression  or  irritability — we  may  often  obtain 
important  points  of  diagnosis ;  both  for  diagnosis  in  the  narrower 
sense,  certain  diseases  being  accompanied  with  definite  manifestations 
of  this  kind,  and  for  diagnosis  in  a  broader  sense,  since  the  severity 
of  a  disease,  the  possible  turn  for  better  or  worse,  often  becomes 
manifest  by  the  psychical  condition  of  the  patient.  (Regarding  this 
and  the  way  in  which  the  examination  in  this  direction  is  conducted, 
see  the  section  on  ^^Examination  of  the  Nervous  System.") 

II.  The  Position  of  the  Patient. 

This  furnishes  a  very  simple  aid  to  diagnosis,  because  generally  it 

can  be  determined  by  a  single  glance  of  the  eye.    From  it  conclusions 

in  various  directions  may  be  drawn.    People  in  health  or  only  slightly 

sick  usually  assume  the  dorsal  position,  or  a  position  upon  one  side, 

(31) 
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in  a  certain  unconstrained  comfortable  position  (the  active  dorsal  or 
side  position).  On  the  contrary,  patients  who  either  are  not  wholly 
conscious,  or  who  have  become  very  weak,  frequently  are  inclined  to 
slide  down  toward  the  foot  of  the  bed  and  sink  into  a  heap  there,  a 
position  which  manifests  weakness,  and  in  some  respects,  but  espe- 
cially for  breathing,  is  very  unfavorable  (the  passive  dorsal  and  side 
position). 

In  acute  infectious  diseases,  more  than  elsewhere,  the  passive  dorsal 
position  is  specially  noteworthy.  It  is  particularly  so  when  apathy 
and  clouded  intelligence  are  combined  with  great  muscular  weakness, 
as  is  frequently  the  case  in  typhoid  fever,  where  such  a  condition  of 
the  patient  is  so  frequently  and  sometimes  early  present  that  it  may 
aid  in  the  diagnosis. 

But  in  still  another  way  the  position  in  bed  is  sometimes  charac- 
teristic. Patients  with  acute  affections  of  the  chest  organs  involving 
only  one  side  (pneumonia,  pleurisy,  pneumothorax)  generally  lie  upon 
the  side,  and  for  the  most  part  upon  the  side  affected.  This  may  be 
due  to  various  causes.  The  pain  caused  by  breathing  is  generally  in 
this  way  diminished,  because  by  lying  upon  the  side  the  motion  of 
that  side  is  very  much  lessened,  while,  on  the  other  hand,  the  motion 
of  the  opposite  side  in  breathing  is  greater  than  when  the  patient 
lies  upon  the  back  ;  hence  the  sound  side,  when  the  patient  lies  upon 
the  diseased  side,  can  better  compensate  for  the  loss  of  the  portion 
diseased.  In  exudative  pleuritis  frequently  there  is  the  further 
advantage  in  lying  upon  the  affected  side  that  the  exudation  least 
interferes  by  pressure  with  the  healthy  side. 

Yet  patients  with  pneumonia  not  infrequently  lie  upon  the  healthy 
side,  because  they  have  least  pain  in  this  position.  That  in  diseases 
of  the  chest  in  general  patients  are  inclined  at  the  beginning  of  the 
disease  to  lie  upon  the  sound  side,  and  later  upon  the  diseased  side, 
I  am  not  able  to  affirm. 

Difficult  breathing^  dyspnoea^  if  extreme,  prompts  one  to  assume 
the  upright  sitting  posture  in  bed  or  in  an  easy  chair — orthopncea  ; 
because  in  this  attitude  the  action  of  the  accessory  muscles  of  respira- 
tion is  more  effective  than  when  lying  down.  Orthopncea  may,  there- 
fore, occur  with  all  diseases  which  are  accompanied  with  marked 
interference  with  respiration :  as  in  narrowing  of  the  air-passages  in 
disease  of  the  lungs  (comparatively  rare  with  phthisis — see  under 
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^'Dyspnoea'*),  in  diseases  of  the  pleura,  heart,  pericardium,  with  large 
effusions  into  the  abdominal  cavity,  which  press  the  diaphragm  up ; 
and  in  general  dropsy  with  effusions  into  the  cavities  of  the  body. 
In  the  severest  cases  the  patients  may  indeed  be  obliged  to  keep 
the  sitting  posture,  even  to  sleep.  The  continued  exertion  of  sitting 
and  the  diminished  sleep  obtained  in  this  position,  besides  the  great 
anxiety  and  excitement  these  patients  generally  have,  usually  quickly 
bring  on  exhaustion. 

Another  group  of  characteristic  situations  and  positions  in  bed  refer 
to  diseoMes  of  the  brain  and  its  membranes.  Thus  meningitis  betrays 
itself  often  at  the  first  glance  by  opisthotonus,  with  the  head  boring 
into  the  pillow,  so-called  contraction  of  the  neck ;  in  circumscribed 
disease  of  the  cerebrum  the  head  is  sometimes  persistently  inclined  to 
be  drawn  forcibly  to  one  side :  forcible  contraction  of  the  head ;  in 
affections  of  the  cerebellum,  also  of  the  crus  cerebelli,  we  not  infre- 
quently see  the  whole  body  continually,  as  one  lies  in  bed,  drawn 
sharply  to  one  side,  and,  when  turned  over  to  the  dorsal  position, 
returning  immediately  again  to  this  constrained  position.  These 
phenomena,  however,  are  in  part  to  be  reckoned  as  convulsive  con- 
ditions, which  indeed  bring  about  the  greatest  variety  of  characteristic 
positions  and  attitudes  of  the  body.  These  latter,  however,  are  gener- 
ally quite  transitory. 

III.  The  Structure  of  the  Body  and  Nutrition. 

The  development  of  the  skeleton  determines  the  form  of  the  body. 
Generally  firm  bones  and  broad,  flat  chest  are  characteristic  of  strong 
and  enduring  health ;  while  those  persons  of  delicate  skeleton,  espe- 
cially with  slender  ribs  and  narrow  chest,  are  considered  capable  of 
both  limited  life  and  endurance.  Yet  this  is  only  a  general  rule. 
We  often  see  people  of  delicate  build  who  are  remarkably  tough  and 
enduring,  both  with  reference  to  exertion  and  disease ;  and  not  infre- 
quently we  find  robust  people  with  little  power  of  resistance,  especially 
to  acute  diseases. 

Unusually  small  development  of  the  skeleton  is  often  observed  in 

idiots  and  cretins ;  and,  in  more  rare  cases,  in  dwarfs^  without  any 

other  anomaly. 

The  form  of  the  thorax  is  of  especial  importance.     With  a  slight 

8    • 
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and  narrow  chest-cavity  there  is  a  proportionally  frequent  disposition 
to  tuberculosis  of  the  lungs ;  and,  on  the  other  hand,  a  certain  fulness 
carries  with  it  a  tendency  to  emphysema  of  the  lungs.  This  will  be 
more  particularly  spoken  of  under  Respiratory  Organs. 

The  significance  of  the  structure  of  the  pelvis  is  manifest  in  the 
practice  of  obstetrics. 

The  muscles,  the  subcutaneous  tissues,  and  the  skin  furnish  a 
means  of  judging  of  the  nutrition,  and  also  of  the  weight.  In  general, 
well-nourished  and  healthy  persons  have  a  certain  volume  and  firm- 
ness of  muscles.  There  is  also  a  relation  between  the  muscles  and 
the  skeleton.  But  even  in  perfectly  normal  persons  there  is  a  very 
marked  difference  in  the  volume  of  the  muscles,  which  is  not  always 
explained  by  differences  of  occupation.  By  experience  the  eye  grad- 
ually becomes  quick  in  recognizing  a  suspiciously  small  muscular 
volume;  yet  the  firmness  of  the  muscles  is  a  better  guide  to  an 
opinion  than  their  volume. 

The  fat  of  the  subcutaneous  tissues  may  be  very  differently  de- 
veloped in  persons  of  good  health.  As  a  rule,  it  varies  with  the  age, 
being  greater  for  the  first  years  of  life  up  to  the  forty-fifth  or  fiftieth 
year.  Beyond  this  it  again,  as  a  rule,  becomes  less.  It  also  some- 
times varies  in  a  shorter  time  without  being  caused  by  disease,  aa  in 
women  at  about  twenty  years  of  age.  It  varies  also,  as  a  matter 
of  course,  with  the  kind  and  the  richness  of  food,  as  well  as  with 
the  occupation.  Loose  adipose  tissue  generally  indicates  a  weak 
organization. 

A  marked  degree  of  leanness  of  the  subcutaneous  tissue  is,  under 
all  circumstances,  suspicious,  and  suggests  an  examination  as  to 
whether  it  may  be  caused  by  disease.  In  the  same  way  the  accumu- 
lation of  fat  beyond  a  certain  degree  becomes  pathological.  The 
measure  or  degree  can  only  be  established  by  experience. 

Of  much  greater  importance  is  a  commencing^  even  though  a  slight, 
wasting  away  of  the  subcutaneous  fat,  and  eventually  also  of  the  mus- 
cles. As  we  have  said,  this  is  sometimes  physiological.  It  can  also 
take  place,  as  among  the  poorer  classes,  from  very  poor  nourishment. 
But  in  the  majority  of  cases  it  is  caused  by  disease,  and  it  is,  there- 
fore, important  not  to  overlook  it.  This  wasting  can  only  really  be 
learned  by  the  physician  when  he  has  known  the  patient  for  some 
time.     When  this  is  not  the  case  he  must  rely  upon  the  statements  of 
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the  patient  and  his  surroundings,  and,  therefore,  this  subject  properly 
belongs  to  the  "  previous  history.*'  When  the  emaciation  is  marked, 
its  proof  is  furnished  by  the  condition  of  the  skin.  In  these  cases  the 
skin  of  the  patient's  whole  body  is  loose,  and  can  easily  be  taken  up 
in  folds. 

Excessive  wasting  is  denominated  atrophy^  emaciation  ;  and  when 
this  is  accompanied  by  general  loss  of  strength  and  failure  of  function, 
maramus  or  cachexia. 

The  weight  of  the  body  is  an  excellent  index  and  one  which  is 
superior  to  all  other  signs  of  corpulence,  and  its  increase  or  diminu- 
tion. The  absolute  value  of  the  weight  of  the  body  in  the  different 
periods  of  life  has  no  diagnostic  ini^^rest,  for  the  reason  that  it  varies 
within  wide  limits.  Likewise  the  relation  of  the  weight  of  the  body 
to  the  height  and  the  circumference  of  the  chest  has  scarcely  any 
significance  for  our  purposes.  On  the  other  hand,  change  in  the 
body-weight  wrought  by  disease  is  of  the  greatest  importance.  In 
chronic  diseases  this  is  an  extremely  valuable  means  of  determining 
whether  the  disease  is  increasing,  standing  still,  or  is  being  recovered 
from.  Taking  the  weight  regularly  (say,  weekly)  in  cases  of  tubercu- 
loi^is  is  especially  to  be  recommended,  also  in  diseases  of  the  digestive 
apparatus.  In  convalescence  from  acute  diseases,  following  the  weight 
of  the  body  is  also  a  very  important  aid,  especially  for  the  early  recog- 
nition of  the  possibility  of  the  disease  becoming  chronic,  or  of  the 
presence  of  associated  chronic  diseases.  Moreover,  in  all  these  cases 
^e  must  remember  that  oedema  (which  see)  produces  a  deceptive 
increase  in  the  weight  of  the  body. 

According  to  Bernhardt  (cited  by  H.  Vierordt),  the  relation  of  the 
weight  of  the  body,  P,  to  the  height,  H  (in  cm.),  and  to  the  average 
circumference  of  the  chest,  C  (measured  at  the  level  of  the  nipples, 
in  cm.),  for  the  average  individual,  may  be  reckoned  as  follows : 

^  ==  V24O/  '^^l^Srams. 

The  weight  of  the  body  of  the  newly-born  and  its  increase  during 
the  first  months  is  of  special  significance.  Regarding  this  subject, 
see  works  upon  obstetrics  and  diseases  of  children,  also  Daten  und 
Tabelleriy  by  H.  Vierordt. 

Diseases  of  the  alimentary  tract,  more  than  others,  produce  emacia- 
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tion ;  next,  all  febrile  diseases,  whether  acute  or  chronic  (of  the  latter 
especially  tuberculosis),  then  severe  forms  of  diabetes  mellitus,  and, 
finally,  all  malignant  growths.  A  certain  degree  of  emaciation  can 
be  produced  by  any  disease  of  an  internal  organ. 

IV.  Skin  and  Subcutaneous  Cellular  Tissue. 

In  medical  diagnosis  the  condition  of  the  skin  and  subcutaneous 
tissue  is  considered  with  reference  to  the  following  points : 

A.  The  condition  of  general  nutrition. 

B.  The  moisture  of  the  skin ;  perspiration. 
C    The  color  of  the  skin. 

D.  Certain  pathological  appearances  of  general  diagnostic  value 
(characteristic  eruptions,  hemorrhages,  scars,  etc.). 

E.  The  presence  of  oedema. 

F.  Possible  emphysema  of  the  skin. 

Skin  diseases  proper  and  certain  acute  infectious  diseases,  with 
special  localization  upon  the  skin  (the  co-called  acute  exanthematous 
diseases)  ajre  not  considered  in  this  work. 

A.  THE  STATE  OF  NUTRITION  OF  THE  SKIN. 

In  old  n^e  the  nutrition  of  the  skin  is  diminished  over  the  whole 
body.  This  is  physiological.  In  earlier  years  a  noticeable  general 
atrophy  of  the  skin  exists  only  where  there  is  a  very  severe  cachexia. 
The  skin  is  then  thin  and  generally  dry.  It  loses  its  tone,  and  when 
taken  up  in  a  fold  resumes  its  place  slowly. 

The  different  forms  of  circumscribed  atrophy  of  the  skin  which 
have  been  described  do  not  interest  us  here.  They  belong  to  works 
upon  skin  diseases. 

B.    THE    MOISTURE    OF   THE    SKIN  ;    PERSPIRATION. 

Physiology  teaches  us  that  the  moisture  of  the  skin,  as  well  as  the 
visible  secretion  of  perspiration,  is  influenced  by  various  circumstances. 
It  is  increased  during  active  exertion,  by  increased  temperature  of  the 
blood,  by  moist  heat,  by  mental  impressions,  especially  fear;  finally, 
by  certain  ingesta,  as  hot  tea,  by  pilocarpine,  etc. 
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In  some  of  these  cases  there  is  at  the  same  time  an  increase  of  heat 
of  the  body,  which  is  overcome  by  the  perspiration,  cooling  being 
ciased  bj  its  evaporation. 

Perspiration  is  a  regulator  of  the  temperature  of  the  body. 

The  loss  of  water  by  evaporation  (the  greater  part  of  the  insensible 
perspiration)  in  health  is,  cceteris  paribus,  greater  at  night  than  during 
the  day.    It  seems  to  alternate  with  the  secretion  of  the  urine. 

In  healthy  people  the  secretion  of  perspiration  is  in  this  way  very 
changeable.  But  it  is  still  more  so  in  cases  of  illness.  It  may  be 
increased  to  such  a  degree  that  the  whole  bed  may  be  wet  through 
(hyperidrosis).  On  the  other  hand,  it  may  be  so  diminished  (hyphi- 
drosis)  that  the  skin  is  perfectly  dry  (anidrosis).  Hyperidrosis  of  the 
whole  body  is  called  hyperidrosis  universalis ;  if  confined  to  a  part  of 
the  body,  hyperidrosis  localis.  The  latter  may  be  unilateral  (hemi- 
drosis). 

A  general  perspiration  may  take  place  in  cases  of  illness: 
1.  When  there  are  present  conditions  which  are  analogous  to  tliose 
which  produce  it  in  persons  in  a  state  of  health,  as  in  cases  of  strong 
tetanic  convulsions  by  the  increased  muscular  work  and  heart-action. 
On  the  contrary,  in  cases  of  epileptic,  hysterical,  and  other  convul- 
sions we  have  either  no  perspiration  or  at  least  none  corresponding 
^ith  the  very  great  muscular  exertion ;  in  all  possible  diseased  con- 
ditions connected  with  great  excitement,  especially  fear,  or  with  severe 
pin;  and  again,  sometimes  (not  always,  see  below  under  Anidrosis) 
AxHn  a  high  degree  of  atmospheric  heat,  warm  baths,  moist  warm 
pick,  or  sudorifics  (pilocarpine,  etc.).  Morphine,  also,  with  some 
persons,  induces  perspiration. 

2.  In  difficult  breathing — dyspnoea.     This  is  genenilly  (Connected 

tith  sweating.     (In  the  same  way  sweating  sometimes  occurs  with 

heart  disease,  accompanied  by  an  engorged  condition  of  the  "  greater  ** 

circulation ;  also  with  all  diseases  of  the  respiratory  organs  and  their 

surroundings,  which  interfere  With  respiration.) 

3.  In  febrile  diseases.  Sweating  usually  occurs  with  the  fall  of  the 
temperature  in  these  diseases.  The  most  important  instances  are  (a)  the 
critical  sweat  of  a  rapid  definite  decline  of  the  fever  especially  frequent 
in  pneomonia  and  febris  recurrens  [relapsing  fever] ;  (6)  the  sweat 
which  regularly  accompanies  the  fall  of  temperature  in  intermittent 
fever  and  pyaemia  (diseases  which  manifest  themselves  by  rapid  rise 
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and  fall  of  temperature),  the  night-sweats  of  the  hectic  fever  of 
phthisis  and  the  sweat  of  the  remittent  (hectic)  fever  of  typhoid 
fever ;  and  (c)  the  cold  sweat  of  collapse  (that  is,  the  sudden  failure  of 
strength  in  the  death  struggle). 

Aeute  articular  rheumatum  manifests  itself  by  considerable  perspi- 
ration, which  may  not  depend  upon  a  fall  of  temperature.  Finally, 
there  is  always  the  inclination  to  perspiration  in  the  commencement 
of  convalescence  from  severe  diseases  and  in  parturient  patients,  when 
there  is  great  weakness  and  the  heart  is  easily  excited. 

Local  sweating  occurs  in  various  neuroses,  also  in  organic  diseases 
of  the  nervous  system.  There  is  very  frequently  sweating  of  the 
whole  of  one  side  (hemidrosis),  or  of  the  head  alone,  as  in  Basedow's 
disease,  migraine,  hysteria;  localized  disease  of  the  brain,  and  in 
mental  diseases. 

Diminished  secretion  of  sweaty  even  to  complete  anidrosis,  is  ob- 
served chiefly  in  high  continued  fever.  It  is,  moreover,  a  peculiarity 
of  all  diseases  which  are  accompanied  with  considerable  loss  of  water 
by  the  bowels  or  the  kidneys,  of  severe  diarrhoea  of  any  kind,  con- 
tracted kidney,  and  diabetes.  The  anidrosis  which  exists  with  general 
dropsy,  in  consequence  of  the  anaemia  of  the  skin  produced  by  the 
pressure  and  stretching,  has  a  peculiar  appearance. 

The  anidrosis  of  high  fever  and  general  dropsy  is  very  persistent, 
often  resisting  all  therapeutic  measures,  both  those  acting  directly 
upon  the  skin  (moist  heat,  etc.)  and  the  medicines  already  mentioned. 

Qualitative  alterations  of  sweat  exist  sometimes  in  severe  jaundice, 
when  it  contains  the  coloring-matter  of  bile  and  is  yellow  in  color; 
also,  when  the  urinary  secretion  is  greatly  diminished  or  entirely  sup- 
pressed, as  in  nephritis,  diseases  of  the  urinary  tract,  and  cholera.  It 
then  contains  considerable  quantities  of  urinary  products,  which,  by 
the  evaporation  of  the  perspiration,  crystallize  upon  the  skin  (espe- 
cially upon  the  nose  and  forehead)  in  small  white  scales.  This  is 
called  uridrosis,  the  scales  giving  the  reaction  of  urinary  ingredients. 

C.    THE    COLOR    OF   THE    SKIN. 

As  is  well  known,  races  differ  in  the  color  of  the  skin,  but  even  in 
the  Indo-Gernianic  race  there  are  variations  depending  upon  the 
stock,  the  climate  (blonde,  brunette).     In  some  nations  the  pale,  in 
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Others  a  more  florid,  complexion,  especially  of  the  face,  prepon- 
derates. We  know  that  there  are  differences  depending  on  the  mode 
of  life ;  also  that,  even  as  regards  the  so-called  healthy  color  of  skin, 
considerable  individual  variations  exist.  But,  after  all,  the  hue  of  the 
skin  stands  in  intimate  relation  to  a  large  number  of  diseases  of  in- 
ternal organs.  It  is  considered  most  suitable  to  judge  from  the  color 
of  the  countenance,  the  portion  of  the  skin  most  generally  reddened ; 
and,  since  on  every  hand  we  have  opportunity  for  practice,  it  is  well 
to  sharpen  the  eye  for  critically  examining  this  part  of  the  body. 
But  the  color  of  the  countenance  can  sometimes  deceive  us  iyide 
especially  under  *'  red  skin  *'),  and  it  is  therefore  advisable  always  to 
examine  the  mucous  membrane  of  the  lips,  mouth,  and  throat,^  and, 
besides,  to  glance  at  the  color  of  the  skin  of  a  part  of  the  body  usually 
covered  by  the  clothing. 

We  recognize  the  following  abnormal  colorations  of  the  skin : 

1.  A  pale  skin. 

2.  The  abnormally  red  skin. 

3.  The  blue-red  cyanotic  skin. 

4.  The  yellow  skin  of  icterus. 

5.  The  bronze  skin. 

6.  The  gray  skin  produced  by  nitrate  of  silver. 

1.   The  Pale  Skin. 

This  can  to  a  certain  extent  be  physiological,  especially  in  persons 
who  spend  little  time  in  the  open  air.  In  these  cases  a  glance  at  the 
mucous  membrane  gives  further  information.  But  one  can  be  de- 
ceived regarding  such  persons,  who,  having  exposed  the  face  (also 
arms  and  hands)  frequently  to  radiant  heat,  or  to  cold  and  heat  in 
rapid  succession,  often  have  a  local  redness  of  face.  This  redness  of 
face  may  arise  from  other  causes  (p.  41). 

Only  experience  can  enable  one  to  distinguish  between  physiological 
paleness  and  that  produced  by  disease.  The  recognition  of  the  latter 
IB  frequently  aided  in  that  it  is  associated  with  a  grayish,  yellowish 
color  (see  below).     The  color  of  the  skin  is  produced  by  the  fulness 

1  The  ooDJunctiral  mucous  membrane  is  not  included.  It  is  not  decisive,  since  many 
peraons  in  xrhom  the  teguments  are  elsewhere  pale,  at  times  have  the  conjunctiva 
ettilj  injected. 
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of  its  capillary  vessels.  The  abnormal  paleness  may  be  dependent 
upon  disturbance  of  the  circulation  (and  in  consequence  of  diminished 
force  of  the  heart  or  active  narrowing  of  the  peripheral  arteries), 
or  by  a  lessening  of  the  quantity  of  the  blood  constituents,  chiefly 
of  the  haemoglobin.  We  distinguish :  (a)  Temporary  paleness,  which 
is  partly  physiological  and  partly  pathological.  It  occurs  with  strong 
emotion,  especially  fright;  in  syncope  or  &inting;  in  the  chill  of 
fever,  which  ordinarily  accompanies  a  rapid,  considerable  elevation  of 
temperature;  and  in  spasm  of  the  capillary  vessels,  (b)  Paleness 
lasting  a  longer  or  shorter  time.  This  comes  on  sometimes  quite 
rapidly,  at  least  in  the  course  of  a  few  moments,  during  profuse 
hemorrhage  and  in  sudden  collapse — that  is  to  say,  in  sudden  &ilure 
of  the  heart  as  it  occurs  in  acute,  and  sometimes  chronic,  diseases, 
and  in  acute  poisoning.  It  is  accompanied  by  a  rapid  and  small 
pulse,  increasing  weakness,  and,  finally,  loss  of  consciousness.  Where 
there  is  external  hemorrhage  the  condition  is  perfectly  plain.  But 
cases  of  severe  internal  hemorrhage,  especially  of  the  stomach  or 
bowels,  of  ruptured  aneurism,  hemorrhage  from  internal  wounds  of 
any  kind,  are  declared  only  by  this  sudden  paleness,  sometimes  even 
before  the  patients  themselves,  if  quiet  in  bed,  complain  of  weakness. 

In  a  case  of  endocarditis  which  I  saw,  the  patient  became  pale,  as 
one  does  from  an  internal  hemorrhage,  with  increased  frequency  of 
pulse  and  stupor,  within  less  than  ten  minutes.  At  the  autopsy  there 
was  found  a  recent  total  rupture  of  an  aortic  valve. 

This  paleness  can  develop  more  slowly,  within  a  few  hours  or  days, 
by  considera>^1e  repeated  hemorrhages ;  as  a  symptom  of  weakening 
of  the  heart's  activity  in  all  acute  and  chronic  diseases  of  the  heart 
and  pericardium ;  also  in  diseases  of  parts  adjacent  to  the  heart,  as 
pleurisy  and  abdominal  affections,  with  much  pressure  upon  the  dia- 
phragm, in  case  they  interfere  with  the  action  of  the  heart ;  finally,  in 
many  acute  diseases,  especially  in  diphtheria,  in  heart-failure  from 
diseases  affecting  the  muscular  structure  of  the  heart ;  and  very  often, 
and  in  a  very  striking  way,  in  acute  catarrh  of  the  stomach  (acute 
dyspepsia). 

Finally,  paleness  of  the  skin  comes  on  in  certain  conditions  gener- 
ally unnoticeable,  insidious,  and  is  a  chronic  condition :  in  the  so-called 
special  diseases  of  the  blood  and  of  the  blood-making  organs — indeed, 
most  unfortunately,  from  a  diminution  of  the  haemoglobin;  hence,  in 
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clilorosifl,  also  in  pernicious  anaemia,  leukaemia,  pseudoleuksemia.  In 
this  list  also  probably  belongs  malarial  cachexia.  Paleness  is  a 
symptom  of  all  slowlj-developing  secondary  anosmias  {cacheona)  as 
tiiej  occur  in  a  large  number  of  diseases,  such  as  all  chronic  febrile 
diseases,  especially  tuberculosis;  in  suppurations  without  fever;  in 
continning  slight  hemorrhages,  as  in  many  tumors  and  in  ankylosto- 
miasis [Egyptian  chlorosis]  ;  in  all  chronic  diseases  of  the  digestive 
tract;  in  most  diseases  of  the  female  generative  organs;  in  the  dif- 
ferent forms  of  chronic  nephritis,  especially  the  large  white  kidney ; 
in  chronic  poisoning,  especially  by  mercury  and  lead ;  sometimes,  also, 
m  constitutional  syphilis ;  in  malignant  growths,  especially  in  cancer 
proper;  and  in  chronic  diseases  of  the  hearty  but  especially  in  fatty 
heart  and  mitral  and  aortic  stenosis. 

In  most  of  these  conditions  there  is,  moreover,  not  only  paleness  of 
the  skin,  but  its  color  has  a  still  further  characteristic  appearance.  In 
severe  anaemias  we  often  have  a  peculiar  waxy  appearance,  which  not 
rarely  has  a  yellow  tone.  A  striking,  light  white  skin  often  exists 
with  the  so-called  large  white  kidney,  also  in  a  certain  proportion  of 
the  cases  of  lead-poisoning  (which  latter  is  often  of  a  grayish  white), 
of  leoksemia  and  of  tuberculosis.  In  chlorosis  the  skin  has  a  greenish 
hoe;  in  diseases  of  the  heart-muscle  and  in  mitral  insufficiency  the 
skin  is  generally  a  smutty  yellow,  while  in  the  cachexia  of  cancer  it 
is  often  gray-yellow. 

In  striking  contrast  is  a  large  development  of  adipose  tissue  in  cases 
of  most  marked  paleness.  This  is  very  often  so  in  diseases  of  the 
blood-making  organs  and  in  heart  diseases.  (It  is  not  to  be  mistaken 
for  oedema,  vide  under  (Edema.) 

2.  Abnormal  Sedness  of  Skin. 

This  is  an  expression  of  a  superfluity  of  normal  blood,  since  a 
genuine  plethora  does  not  necessarily  give  rise  to  such  a  condition. 

General  abnormal  redness  of  the  skin  exists  as  a  sign  of  hyperaemia 

of  the  cutaneous  capillaries  in  high  fevers — especially  in  continuous 

fevers.     It  also  is  present  during  the  perspiration  following  a  warm 

bath.     Finally,  in  poisoning  with  atropine,  even  in  very  mild  cases, 

it  is  developed  like  the  redness  of  scarlet  fever.     (The  scarlet- fever 

redness,  being  connected  with  a  disease  of  the  skin,  does  not  belong 

here.) 
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Local  reduess,  depending  upon  a  dilatation  of  the  capillaries,  exists 
very  frequently  in  the  face,  and  indeed  is  physiological  in  those  who 
labor  in  the  sun.  It  comes  and  goes  quickly,  as  in  blushing  (rubor 
pudicitiae),  in  nervously  excitable  persons  in  consequence  of  very 
slight  psychical  impressions,  also  not  infrequently  as  a  result  of 
physical  exertion.  Moreover,  we  see  redness  of  the  face  in  fever; 
finally,  one-sided  redness  of  face  in  the  *'  paralytic  '*  form  of  hemi- 
crania. 

Tuberculosis  is  characterized  by  a  very  marked  variation  in  the 
fulness  of  the  capillaries  of  the  face :  if  the  patients  are  entirely  at 
rest  and  without  fever  they  are  generally  pale,  but  under  excitement 
or  exertion,  after  eating,  and,  lastly,  during  fever,  they  exhibit  a  very 
striking,  generally  bright,  redness  of  the  cheeks,  and  often  a  sharply- 
defined  spot  (hectic  redness). 

In  the  slight  forms  of  ansemia,  especially  if  it  is  associated  with 
nervous  irritability  of  heart  (likewise  with  local  vasomotor  disturb- 
ances), there  is  sometimes  intense  redness  of  the  face  which  may  con- 
ceal the  anaemia  from  the  physician. 

For  distinction  of  circumscribed  hypenemia  from  hemorrhage  in 
the  skin,  see  under  the  latter. 

3.   The  Blue-red  SklUy  Cyanosis. 

This  is  most  plain  on  the  parts  that  normally  are  bright  red,  hence 
more  than  elsewhere  on  the  mucous  membranes,  on  the  lips,  cheeks, 
etc. ;  also  on  the  knees,  the  phalanges  of  the  fingers,  and  under  the 
finger-nails.  A  moderate  degree  of  cyanosis,  therefore,  would  only 
be  discovered  at  these  parts.  A  marked  degree,  on  the  other  hand, 
exhibits  a  blue  color  spread  over  the  whole  body,  while  those  parts, 
especially  the  mucous  membrane,  become  black-blue. 

The  cyanosis  of  the  newborn,  with  heart-failure,  is  so  striking  to 
the  experienced  observer,  that  it  is  regarded  by  him  as  pathognomonic. 
One  only  sees  anything  like  it  in  the  death  agony,  and,  exceptionally, 
in  severe  spasms  with  marked  interference  with  breathing.  The 
combination  of  cyanosis  with  great  paleness  is  designated  as  '^  livid 
skin." 

Cyanosis  arises  from  the  blue-red  color  of  the  capillaries,  and  this, 
as  is  well  known,  is  caused  by  an  accumulation  of  carbonic  acid  and 
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deficiency  of  oxygen — that  is  to  say,  by  the  venous  or  hypervenous 
character  of  the  capillary  contents. 

Carbonic  acid  in  the  blood  (serum  and  red  corpuscles)  arises  from : 
1.  Interference  with  the  exchange  of  gases  in  the  lungs.  2.  From 
the  slowing  of  the  capillary  circulation  and  the  consequently  dimin- 
ished gas-exchange  in  the  tissues,  that  is  to  say,  the  diminished  giving 
up  of  COj  by  the  tissues  to  the  blood. 

Cyanosis  arises,  therefore:  1.  In  disturbed  respiration  and  circular 
tion  through  the  lungs ;  2.  In  disturbance  of  the  *'  greater  circulation,*' 
which  may  be  general  or  circumscribed  according  as  the  stoppage  ma^ 
be  general  or  local.     The  two  causes  may  be  combined. 

Here  belong  to  1 : 

(a)  All  canditians  which  cause  a  narrowing  of  the  larger  air*^ 
paisages  or  of  a  large  number  of  small  bronchi :  inflammation  of  the 
neighborhood  of  the  pharynx  or  entrance  to  the  larynx;  retro- 
pharyngeal abscess,  angina  Ludovici ;  very  exceptionally  a  diphtheria 
of  the  throat.  (In  all  of  these  cases  the  interference  with  respiration 
is  either  direct  or  dependent  on  oedema  of  the  glottis.*)  The  following 
are  enumerated :  spasm  of  the  glottis,  paralysis  of  the  dilator  of  the 
glottis  (crico-arytenoideus  post.),  all  acute  and  chronic  inflammations 
of  the  larynx,  but  especially  croup;  tumors  of  the  larynx;  cicatricial 
narrowing  of  the  larynx;  foreign  bodies  in  the  larynx  (something 
swallowed  or  vomited) ;  also  foreign  bodies,  croup  and  scars  in  the 
trachea  or  one  or  both  primary  bronchi,  compression  of  these  from 
without  by  enlarged  glands,  aneurism  of  the  aorta,  etc. ;  mediastinal 
tumors,  etc. ;  bronchial  spasm ;  and  severe  diffuse  bronchitis,  espe- 
cially the  acute  croupous  form. 

(h)  All  diseases  of  the  lungs  and  diseases  in  the  neighborhood  of 
the  lungs  which  hinder  their  expansion  or  wholly  compress  them: 
emphysema  of  the  lungs ;  all  forms  of  consolidation ;  pleuritic  and 
great  pericardial  exudation,  pneumothorax ;  tumors  in  the  chest- 
cavity;  abdominal  diseases  with  marked  upward  pressure  of  the 
diaphragm. 

(f)  Paralysis  of  the  respiratory  muscles :  bulbar  paralysis,  periph- 
eral neuritis ;  paralysis  of  diaphragm  from  peritonitis ;  spasm  of  the 

'  A  Tery  distressing  case  of  Buffocation  from  the  lodgement  of  a  large  piece  of  meat 
in  the  pharynx,  and  the  consequent  closure  of  the  entrance  of  the  larynx,  presented 
itaelf  at  the  Leipzig  medical  clinic. 
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muscles  of  respiration,  epilepsy,  tetanus,  but,  on  the  other  hand,  ver^ 
rarely  hystero-epilepsy ;  special  muscular  diseases :  myopathic  forms 
of  progressive  muscular  atrophy,  trichinosis,  myositis  ossificans. 

Disturbances  of  the  circulation  through  the  lungs  occur  in  a  number 
of  the  diseases  which  interfere  with  respiration.  In  emphysema  a  large 
number  of  capillary  channels  are  closed,  also  in  tuberculosis  and  other 
chronic  lung  affections ;  a  large  pleural  exudation  not  only  compresses 
the  lungs,  but  also  the  capillaries.  This  acts  in  the  same  way  as  a 
hindrance  to  respiration. 

(d)  Diseases  of  the  heart  which  result  in  obstruction  of  the  put- 
monary  circulation.  It  is  to  be  noticed  that  in  the  conditions  named 
under  (6)  a  disturbance  of  the  respiration  interferes  with  pulmonary  cir- 
culation. Moreover,  we  must  emphasize  the  fact  that  in  several  of  these 
conditions  (especially  diseases  of  the  pleura,  of  the  peritoneum,  in 
trichinosis  of  the  diaphragm  and  intercostal  muscles)  the  insufficient 
breathing,  as  well  as  the  cyanosis,  will  be  increased  by  the  pain  caused 
by  the  act  of  breathing.  If  the  physician  correctly  recognizes  the 
chain  of  events  he  will  be  able  to  bring  relief  by  the  use  of  narcotics. 

In  persons  very  much  wasted,  especially  from  tuberculosis,  cyanosis 
may  be  absent  even  in  spite  of  the  loss  of  a  large  part  of  the  breathing 
surface  of  the  lungs,  since  the  remaining  normal  portion  suffices  for 
supplying  the  required  quantity  of  oxygen  to  the  diminished  quantity 
of  blood. 

Under  heading  2 : 

Slowing  of  the  blood-current  in  the  capillaries  of  the  greater  circula- 
tion is  dependent  upon  stopping  of  the  venous  outlet.  This. can  be 
general  and  caused  by  all  the  conditions  of  the  first  category,  general 
cyanosis,  or  it  can  be  occasioned  by  a  venous  stopping  of  an  extremity 
or  of  the  head,  and  so  produce  a  local  cyanosis. 

General  venous  damming  occurs  in  diminished  pumping  power  of 
the  right  ventricle  (valvular  deficiency,  congenital  stenosis  of  the 
pulmonary  artery,  diseases  of  the  heart-muscle,  large  pericardial  exu- 
dation with  hindering  of  the  heart's  action,  considerable  emphysema 
of  the  lungs  with  excessive  damming  of  the  smaller  circulation),  and 
in  the  rare  case  of  compression  of  a  large  venous  trunk  just  before  it 
enters  the  right  auricle  (tumors  of  the  mediastinum). 

Local  venous  stasis  is  caused  by  closure  or  marked  narrowing  of  a 
more  or  less  large  venous  trunk.     This  closure  may  be  produced  by 


GENERAL   EXAMINATION.  45 

compression  or  by  thrombosis  of  the  vein  (compression  of  the  cava  or 
the  extremity  of  a  venous  trunk  by  tumors) ;  compression  of  the  cava 
inferior  in  connection  with  the  common  iliac  artery  by  very  large 
effusion  in  the  peritoneum,  or  by  tumors ;  atrophic  thrombosis  of  a 
vein  of  the  extremity,  especially  the  femoral.  Not  infrequently  the 
collateral  veins  of  the  skin  take  up  the  conveyance  of  the  blood  of 
the  venous  stasis ;  they  then  become  enlarged  and  sometimes  tortuous 
{vide  examination  of  the  veins). 

For  the  cyanosis  produced  by  certain  poisons,  see  Examination  of 
the  blood. 

4.   2%6   Yellow  Skiriy  Icterus^  Jaundice, 

The  jaundiced  state  of  the  skin  exists  in  well-marked  cases,  with 
slight  differences,  almost  equally  over  the  surface  of  the  whole  body 
It  is  found  especially  in  the  conjunctiva,  and  in  slight  cases  exclu- 
sivelj  there  and  in  the  other  mucous  membranes,  if  the  observer  will 
render  the  spot  ansemic  by  pressure  (best  done  by  means  of  a  micro- 
scopic slide  pressed  upon  the  everted  lip  or  upon  the  tongue).  Ac- 
cording to  the  intensity  of  the  jaundice  the  tissues  are  but  slightly 
tinged  with  yellow^  or  citron  color,  or  yellow-green.  Only  in  very 
severe  cases  (melas-icterus)  does  the  skin  become  green  or  brownish- 
jellow. 

Jaundice  cannot  be  detected  by  the  ordinary  means  of  illumination, 
since  the  yellow,  artificial  light  does  not  enable  one  to  distinguish 
between  white  and  yellow.  In  slight  cases  it  will  first  be  detected  in 
the  conjunctiva.  But  this  must  not  be  confounded  with  the  yellow 
&t  that  sometimes  exists  there,  especially  in  elderly  people.  In 
persons  with  yellow  or  brown  skin  the  jaundice  is  revealed  by  an 
examination  of  the  mucous  membrane. 

The  yellow  color  of  the  skin  after  taking  picric  acid  or  santonine 
has  no  relation  to  jaundice.  We  distinguish  this  condition  from 
jaundice  by  analysis  of  the  urine  {q,  v.)  and  by  the  etiology  of  the 
former. 

Jaundice  of  the  skin  is  the  yellow  coloration  of  almost  the  whole 
body  by  the  coloring  matter  of  the  bile  in  the  blood.  Very  much  the 
most  frequent  form  is  the  jaundice  of  simple  engorgement,  hepato- 
genous or  mechanical  jaundice,  according  to  the  old  designation.  It 
is  occasioned  by  a  primary  biliary  engorgement  in  the  liver,  resulting 
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from  a  purely  local  interference  with  the  discharge  of  bile.  This 
interference  is  at  the  ductus  choledochus,  the  transverse  fissure  of  the 
liver,  or  within  the  liver. 

But  there  are  also  so-called  haematogenous  forms  of  jaundice  which 
have  this  in  common,  that  at  the  first  indication  of  the  existence  of 
jaundice  there  is  haemoglobinsemia,  because  haemoglobin  is  set  free 
from  the  red  blood  corpuscles.  In  many  of  these  cases  (poisoning,  see 
below),  according  to  recent  investigations,  it  is  to  be  assumed  that, 
from  the  decomposition  of  the  red  blood-corpuscles,  there  is  secreted  in 
the  liver  a  very  concentrated,  thick  bile,  and  that  this  cannot  flow 
through  the  ductus  choledochus,  thus  producing  engorgement  and 
jaundice.  It  is  still  uncertain  whether  this  explanation  can  be  applied 
to  all  cases  of  jaundice  which  are  not  to  be  referred  to  primary  biliary 
engorgement.  It  is  not  inconceivable  (although  more  and  more 
doubtful)  that  haematoidin  or  bilirubin  (these  two  being  identical)  is 
formed  from  the  haemoglobin  which  has  become  free  within  the  blood- 
vessels.    This  would  be  a  purely  "  blood-jaundice  "  in  the  old  sense. 

In  all  these  cases  the  coloring-matter  of  the  bile  passes  into  the 
urine,  although  when  the  jaundice  is  very  slight  it  may  not  do  so  (see 
particularly  under  2  of  this  section).  The  occurrence  of  the  bile 
acids  in  the  blood  and  its  appearance  in  the  urine  can,  of  course, 
only  take  place  in  primary  or  secondary  jaundice  due  to  engorgement. 
Hence,  these  would  be  an  infallible  indication  ss  to  whether  the  jaun- 
dice was  due  to  engorgement,  or  was  "blood-jaundice,**  provided 
there  was,  on  the  one  hand,  no  trace  of  bile-acids  in  the  normal 
urine ;  or,  on  the  other,  if  they  very  rapidly  disappeared  after  passing 
into  the  blood.  Thus,  even  in  cases  of  undoubted  engorgement- 
jaundice,  the  bile-acids  might  not  appear  in  the  urine. 

In  very  marked  jaundice  the  coloring-matter  of  the  bile  is  also 
found  in  the  perspiration  and  in  the  saliva. 

It  is  to  be  remarked  that  by  no  means  every  case  of  haemoglobin- 
aemia  results  in  jaundice ;  sometimes  it  simply  results  in  haemoglobin- 
uria,  sometimes  also  in  urobilinuria. 

1.  Hepatic  jaundice  is  almost  always  purely  the  result  of  a  biliary 
stoppage.  The  cause  of  the  penning-up  of  the  bile  may  exist  in  the 
bowel ;  in  gastroduodenal  catarrh,  with  catarrhal  swelling  of  the 
mucous  membrane,  and  accumulation  of  mucus  in  the  ductus  choled- 
ochus ;  in  tumors  which  press  upon  the  duodenal  orifice  of  the  ductus 
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choIedochuSy  and  especiallj  cancer  of  the  head  of  the  pancreas ;  in 
ascarideSy  or  round-worms  (9.  v.)  which  enter  the  ductus  choledochus ; 
and  also  in  gall-stones,  which  lodge  there. 

There  may  be  compression  of  the  hepatic  duct  or  of  the  large  gall- 
duct  at  the  entrance  of  the  liver  by  tumors  (carcinoma,  echinococcus), 
or  by  scars,  or  by  closure  of  the  same  by  gall-stones.  Closure  of 
many  small  bile-ducts  may  be  caused  by  so-called  intra-hepatic  gall- 
stones ;  possibly  also  compression  of  these  by  marked  damming  in  the 
branches  of  the  veins  of  the  liver  from  general  venous  stasis ;  finally, 
catarrh  of  the  smallest  bile-ducts  may  possibly  cause  bile  stasis  and 
jaundice,  as  in  phosphorus-poisoning. 

In  case  the  flow  of  bile  is  much  hindered  or  is  wholly  stopped,  then, 
partly  from  the  want  of  bile  and  partly  from  the  fatty  contents,  the 
stools  become  light,  perhaps  entirely  white  or  gray-white.  The  par- 
ticulars of  this  condition  of  the  stools  and  of  urine  in  jaundice  are 
explained  in  the  chapters  devoted  to  these  subjects. 

In  some  cases  of  severe  jaundice  there  may  be  still  other  appear- 
ances :  itching,  various  skin  affections,  minute  cutaneous  hemorrhages, 
slowing  of  pulse^  or  simple  nervous  manifestations.  In  very  severe, 
long-standing  jaundice,  there  may  be  marked  heart  disturbances, 
hemorrhagic  diathesis  may  develop,  or,  finally,  there  may  arise  severe 
nervous  manifestations  (cholsemia,  cholaemic  manifestations). 

Moreover,  hepatic  jaundice  may  be  produced  by  the  sudden  diminu- 
tion of  pressure  in  the  portal  vein  while  the  pressure  in  the  bile-ducts 
remains  the  same,  as  at  the  moment  of  birth — icterus  neonatorum 
(Frerichs). 

2.  Hsemato-jaundice,  whose  primary  cause  is  to  be  regarded  as  a 
decomposition  of  the  blood,  takes  place  in  certain  acute  infectious  dis- 
eases (pyaemia,  yellow  fever,  probably  also  sometimes  in  pneumonia) ; 
and  from  certain  poisons  (chloroform,  ether,  chloral,  chlorate  of  potash, 
solution  of  arsenic,  toluylendiamin). 

In  this  case,  as  well  as  in  the  jaundice  of  damming,  there  may  be 
bile  coloring-matter  in  the  urine.  Not  infrequently,  as  in  pyaemia, 
well-marked  signs  of  bile  coloring- matter  may  be  wanting,  and  this 
has  diagnostic  value  for  the  assumption  that  we  have  a  case  of  hsemato- 
jaundice. 

It  is  very  important  to  notice  that  in  real  blood-jaundice  the  flow 
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of  bile  into  the  intestine  is  not  disturbed,  and  hence  there  is  no  altera- 
tion of  the  color  of  the  stools. 

Urobtlin-ictertLS,  In  diseases  of  the  liver,  in  prolonged  hemor- 
rhages of  whatever  nature,  also  in  the  hemorrhagic  diathesis,  finally, 
in  fever,  a  larger  quantity  of  urobilin  is  removed  by  the  urine  (see 
Urine).  Hence  in  rare  cases  a  mild  jaundice  is  observed:  Uro- 
bilin-icterus  (Gerhardt,  Jaksch). 

The  origin  of  urobilin  is  to  be  explained  as  follows :  First  hsema- 
toidin  or  bilirubin  is  formed,  and  then  urobilin  is  formed  from  this  by 
reduction  in  the  tiosues  or  in  the  bloodvessels. 

5.   The  Bronze  Skin. 

Unlike  cyanosis  and  jaundice,  this  is  a  condition  pertaining  only  to 
the  skin  and  mucous  membrane.  We  speak  of  the  chief  symptom, 
instead  of  the  true  anatomical  seat,  of  the  disease,  viz.,  the  supra- 
renal capsule — the  so-called  Addison's  disease.  (Very  frequently  it 
is  tubercular.)  [The  association  of  this  peculiar  brown  discoloration 
of  the  skin  is  not  constant  in  Addison's  disease.  It  is  not  so  constant 
in  cancerous,  but  is  more  common  with  cheesy,  degeneration.  The 
latter  condition  may  be  present  without  bronzing  of  the  skin.  On 
the  other  hand,  the  skin  may  be  bronzed,  just  as  '^  in  Addison's  dis- 
ease without  the  existence  of  cheesy  degeneration  or  any  other  change 
in  the  supra-renal  capsules.  Tiiese  facts  have  induced  many  observers 
to  attribute  the  cutaneous  discoloration  rather  to  changes  in  the 
neighboring  sympathetic  nerves — the  solar  plexus  and  the  semilunar 
ganglia."] 

The  bronze  skin  is  characterized  by  a  brown,  gray  to  black  dis- 
coloration, especially  of  the  face  and  hands.  There  is  also  the  common 
normal  pigmentation  of  the  skin  in  spots.  The  discoloration  may 
gradually  extend  over  the  whole  surface  of  the  body,  only  the  nails 
and  cornea  remaining  clear. 

It  is  very  important  to  notice  that  the  same  discoloration  appears 
upon  the  mucous  membrane  of  the  mouth,  and  more  rarely  upon  the 
lips,  as  very  sharply  circumscribed,  frequently  quite  small,  brown 
specks. 

The  discoloration  is  caused  by  deposit  of  pigment  in  the  rete  Mal- 
pighii.    Of  course,  pressure  with  the  finger  does  not  at  all  diminish  it 
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6.  Tlie  Chray  Skin  of  Silver  Deposit. 

After  long-oontinued  administration  of  nitrate  of  silver  there  may 
be  deposits,  in  certain  organs,  of  very  fine  black  particles  (metallic 
silver  or  silver  albuminate  ?),  as  in  the  kidneys,  intestine,  and  also  in 
the  skio,  and  especially  in  the  corium,  the  tunica  propria  of  the  sweat- 
glands. 

The  skin  of  such  persons,  especially  of  the  face  and  hands,  is  gray 
or  Hackish.  The  color  is  not  changed  by  pressure.  In  severe  cases 
we  also  observe  corresponding  gray  specks  in  the  mucous  membrane 
of  the  mouth. 

In  a  strict  sense  this  is  not  a  diseased  condition :  these  people  are 
perfectly  well. 

B.  OTHER   PATHOLOGICAL   APPEARANCES    OF  THE  SKIN   OF   GENERAL 

DIAGNOSTIC  VALUE. 

1.  ActUe  JExanthematotis  Diseases. 

In  some  acute  infectious  diseases  a  characteristic  eruption  of  the 
skin  has  so  marked  an  appearance  that  these  diseases  are  designated 
IS  "acute  exanthemata.'*  They  are:  Scarlet  fever,  measles,  German 
measles,  smallpox,  and  varicella.  Here  we  may  pass  over  these  dis- 
^^se&f  since  they  are  closely  connected  with  the  complete  description 
u  they  are  taught  at  the  bedside. 

On  the  other  hand,  there  are  certain  other  acute  exanthematous 
diseases,  less  striking,  but  at  the  same  time  of  great  diagnostic  im- 
portance.    We  may  here  briefly  mention : 

(a)  Roseola.  This  presents  a  small,  round,  rose-red,  slightly  ele- 
vated spot. 

It  is  generally  scattered,  is  found  most  frequently  upon  the  abdomen 
tnd  lower  part  of  the  back,  more  rarely  upon  the  breast  and  extremi- 
ties in  typhoid  fever.  It  appears  about  the  beginning,  and  generally 
Mes  at  the  end,  of  the  second  week.  Now  and  then  secondary 
roseolar  spots  appear  later,  which  are  connected  with  exacerbations  of 
the  disease  (involving  new  portions  of  the  intestine  ?). 

Secondly,  they  appear  in  most  cases  of  typhus  fever.  But,  except 
in  light  cases,  they  are  in  this  disease  petechial — i.  e.y  the  location  of 
small  hemorrhages,  which  are  slowly  absorbed. 
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Further,  they  exist  in  some  cases  of  acute  miliary  tuberculosis,  and 
finally  in  animal  poisoning. 

(6)  fferpes  facialis.  This  consists  of  a  group  of  small  vesicles  upon 
a  slightly  red  base.  The  vesicles  contain  at  first  clear  water,  then  are 
cloudy,  then  yellow  from  pus  contained  in  them.  They  may  be  con- 
fluent. After  a  few  days  they  dry  up  and  scale.  Most  frequently 
this  exanthem  is  found  in  the  neighborhood  of  the  mouth — ^herpes 
labialis ;  or  of  the  nose — ^herpes  nasalis ;  it  may  also  appear  upon  the 
cheeks  or  the  ear. 

It  makes  its  appearance  at  the  beginning  of  some  acute  diseases 
and  seems  to  be  especially  peculiar  to  very  rapidly  rising  fever.  Above 
all  it  accompanies  croupous  pneumonia,  then  epidemic  cerebro-spinal 
meningitis  (in  this  disease  it  is  often  quite  extensive),  finally,  some- 
times in  angina  (angina  herpetica),  and  a  light  febrile  disease  named 
in  consequence,  febris  herpetica. 

An  herpetic  eruption  also  sometimes  accompanies  the  development 
of  intermittent  fever  and  the  chill  of  pyoemia, 

{c)  Miliaria  or  sudamina.  These  are  small,  remarkably  clear  vesi- 
cles, which  reflect  the  light  strongly,  generally  in  large  numbers^ 
especially  upon  the  abdomen.  They  appear  if  a  patient,  after  long- 
continued  anhidrosis,  begins  to  sweat  profusely,  especially  in  acute, 
but  also  sometimes  in  chronic,  diseases.  It  is  necessary  to  mention 
them  here  only  because  the  explanation  of  their  diagnostic,  and  like- 
wise pathological,  meaning  ought  to  be  made  prominent. 

Still  other  exanthemata  of  diagnostic  importance  could  be  mentioned 
here,  as  the  (rare)  scarlet  redness  in  the  beginning  of  typhoid  fever j 
the  different  eruptions  of  sepsis,  pyasmia,  and  other  diseases. 

2.  Exanthemata  from  Poisons  and  the  Use  of  Medicines. 

These  are  of  varied  character,  since  they  sometimes  resemble  those 
of  acute  diseases,  viz.,  scarlet  fever,  measles,  etc.  They  may,  there- 
fore, easily  cause  an  error  in  diagnosis.  It  is  sufficient  here  to  point 
out  the  diagnostic  importance  of  these  exanthemata.  The  particulars 
regarding  them  belong  to  works  on  diseases  of  the  skin,  and  also  to 
pharmacology  and  toxicology. 
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3.  hemorrhages  in  the  Skin. 

Thejr  arise  chiefly  by  diapedesis,  and  take  place  particularly,  but 
not  exclosively,  in  dependent  parts,  especially  the  lower  extremities. 
They  may  be  of  every  size — from  the  smallest  perceivable  point  to 
the  size  of  the  palm  of  the  hand,  or  even  larger.  The  small,  puncti- 
ibrm  hemorrhages,  ecchymoses  or  petechias,  are  most  apt  to  appear  at 
the  hair-follicles.  The  color  of  fresh  hemorrhages  is  like  venous  blood. 
During  absorption  they  are  brown-red,  later  becoming  bright  brown. 

A  hemorrhage  is  distinguished  from  a  circumscribed  inflammatory 
redness  of  skin  in  that  it  does  not  disappear  upon  pressure,  (The 
small  ecchymoses  in  the  hair-follicles,  mentioned  above,  are  easily 
confounded  with  the  latter,  especially  in  cyanosis ;  further,  petechiae 
in  parts  previously  inflamed,  as  in  measles,  are  easily  overlooked.) 

Simplest  test:  Press  a  piece  of  glass,  a  microscope  slide,  upon  the 
suspected  spot.  A  hemorrhage  is  rendered  more  distinct,  while  the 
surrounding  part  becomes  anaemic ;  an  inflammatory  hyperaemia,  on 
the  other  hand,  disappears. 

Hemorrhages  appear: 

1.  As  evidences  of  a  marked  hemorrhagic  diathesis.  They  are 
then  generally  extensive  in  the  skin,  and,  moreover,  occur  in  con- 
nection with  hemorrhages  from  internal  organs.  They  occur  in 
scorbotus,  purpura  hemorrhagica;  in  severe  acute  infectious  diseases, 
specially  pyaemia,  smallpox,  and  scarlet  fever ;  in  acute  phosphorus- 
poisoning  and  acute  yellow  atrophy  of  the  liver ;  and  in  all  severe 
cachexiae. 

2.  Without  internal  hemorrhages^  as  a  condition  limited  to  the 
skin:  in  peliosis  rheumatica  [i.  e.,  purpura  occurring  with  severe  pain 
in  the  extremities]  ;  also  as  small  petechiae ;  almost  constantly  in 
typhus  fever  (see  Roseola),  often  in  measles,  and  scarlet  fever ;  more- 
over, on  the  legs  when  the  convalescent  patient  first  stands  up,  espe- 
ttally  after  typhoid  fever ;  and  in  badly  nourished  persons  where  they 
have  been  bitten  by  pediculi. 

3.  In  marked  venous  stasis^  local  as  well  as  general  (see  Cyanosis). 

4.  As  traumatic  hemorrhages  in  and  under  the  skin.  They  are 
sometimes  of  importance  for  determining  the  occurrence  of  an  injury, 
especially  upon  the  skull. 
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4.  Scars. 

These  are  often  important  marks  for  limiting  or  explaining  the 
clininal  history,  which,  by  reason  of  the  scars,  can  be  confined  to  past 
local  or  general  diseases,  or  to  injuries  received. 

Thus  come  under  consideration  "  pock  '*  (smallpox)  marks  and  the 
scars  which  may  remain  after  the  different  scrofulous  and  sypkUMe 
diseases  of  the  skin  and  deeper  organs,  especially  the  bones  and 
glands.  In  internal  medicine,  scars  from  injuries  have  importance  in 
many  nervous  diseases  (injuries  upon  the  head,  the  spine,  in  the 
course  of  peripheral  nerves). 

Here  also  belong  the  scars  of  pregnancy^  strioe^  upon  the  lower  part 
of  the  abdomen  and  the  upper  part  of  the  thigh.  Exactly  the  same 
scars  occur  in  marked  oedema  (see  the  following  section),  and  also 
sometimes  in  very  fat  persons. 

E.    (EDEMA   OF  THE   SKIN   AND  SUBCUTANEOUS   CELLULAR  TISSUE 

((EDEMA,   anasarca). 

By  these  terms  we  designate  an  abnormal,  marked  saturation  of  the 
tissues  with  fluid,  which  fluid  remains  wholly  or  in  part  distributed  in 
the  cellular  meshes  and  lymph-spaces,  instead  of  a  corresponding 
quantity  of  fluid  existing  in  bulk,  as  its  transudation  takes  place  from 
the  bloodvessels  to  be  removed  by  the  lymph-current. 

(Edema  is  recognized  by  pufiiness  of  the  skin  causing  increase  of 
volume  of  the  affected  part,  and  hence,  also,  the  normal  contour,  the 
prominences  of  the  joints,  as  well  as  depressions,  are  obliterated,  and, 
moreover,  there  is  a  tendency  to  an  equal  roundness.  The  skin  is 
smooth,  generally  slightly  shining,  and  hence  very  pale  in  conse- 
quence of  the  diminished  circulation.  It  is  very  noticeable  that  the 
oedematous  tissue  loses  its  elasticity,  so  that  a  depression  made  by  the 
point  of  the  finger  remains  for  a  certain  time,  sometimes  for  hours. 

In  general  or  widely  extending  (sdema  it  is  most  manifest  in  de- 
pendent parts,  or  where  the  skin  is  tender  and  the  subcutaneous 
cellular  tissue  is  loose.  Hence,  in  those  persons  who  walk  and  stand 
it  appears  first  at  the  ankles  or  on  the  dorsum  of  the  feet  (not  on  the 
soles  and  toes,  since  here  the  skin  is  too  thick  or  closely  attached ;) 
in  bed-ridden  patients,  on  the  inner  side  of  the  thigh  or  in  the  scrotum 
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mnd  penis,  where  it  is  often  enormous ;  on  the  lower  part  of  the  back ; 
sometimes  first  of  all,  in  the  loose  cellular  tissue  beneath  Uie  lower 
eyelid.  One  must  examine  all  of  these  points  if  he  would  detect  the 
first  evidences  of  oedema. 

In  very  marked  cases  the  deeper  parts,  especially  the  muscles, 
become  cedematous ;  the  legs  may  then  attain  enormous  proportions. 
Moreover,  in  marked  general  dropsy  there  are  fluid  accumulations  in 
the  cavities  of  the  body,  giving  rise  to  hydroperitoneum  or  hydrops 
ascites,  hydrothoraz,  bydropericardium. 

In  long-continued  oedema  the  skin  of  the  legs  and  the  lower  part 
of  the  abdomen  may  become  thickened,  as  in  elephantiasis. 

We  recognize  three  causes  for  dropsy  of  the  skin  (as  for  dropsy  in 
general)  : 

1.  Venous  stasis  (hydrops  mechanicus). 

2.  Altered  condition  of  the  blood,  particularly  its  becoming  watery. 

3.  Inflammations. 

Hence,  these  corresponding  diseases  cause  oedema : 

1.  All  diseases,  local  or  general,  which  hinder  the  return  of  venous 
blood  to  the  right  side  of  the  heart,  as  those  that  have  been  already 
mentioned  under  Cyanosis  (see  p.  44). 

In  local  stasis  the  oedema  is  naturally  confined  to  the  roots  of  the 
corresponding  veins,  as,  for  example,  thrombosis  of  the  right  crural 
▼ein,  causing  dropsy  of  the  right  leg,  or  compression  of  the  vena  cava 
inferior  by  an  abdominal  tumor,  causing  dropsy  of  both  lower  ex- 
tremities. 

2.  All  forms  of  hydrsemia  (antemia),  acute  and  chronic  nephritis, 
in  which  the  diminished  excretion  of  water,  on  the  one  side,  and  the 
loss  of  albumin  firom  the  blood,  consequent  upon  the  albuminuria 
(whidi  see),  on  the  other  hand,  occasions  the  hydrsemia,  which  is  the 
chief  fiM^r  in  the  condition  which  permits  frequent  and  often  marked 
cedema.  Yet  the  hydrsemia  does  not  always  explain  the  existence  of 
the  oedema  (Cohnheim  and  Lichtheim  ;  see  under  Albuminuria). 

All  other  kinds  of  anaemia  (hydrsemia,  see  Blood)  come  under  this 
head  when  they  appear  as  diseases  of  the  blood  or  of  the  blood-making 
organs,  and  are  secondary  to  the  appearance  of  wasting  diseases  and 
severe  acute  diseases  (as  oedema  of  the  ankles,  when  the  convalescent 
patient  first  stands  up). 

The  anaemia  caused  by  long-continued  slight  hemorrhages  (as  those 
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occurring  in  mnkjloetomo-anaemia »  mar  also  laul  to  moderate  oedema, 
for  here  ako  we  have  hjdrKmia.  in  that  the  loss  of  blood  is  replaced 
bj  water  in  the  blood. 

3.  fEdema,  sometimes  of  considerable  extent,  occurs  in  the  neigh- 
borhood of  inflammation  I  **  inflammatory  rptJema."  **colhiteral  oedema' ). 
This  may  be  of  great  diagnostic  importance,  since  it  sometimes  reveab 
a  deep-seated  inflammation. 

This  is  of  more  interest  to  the  surgeon.  To  the  physician  it  is 
important,  for  instance,  in  plenritis  with  oedema  of  the  chest-wall.  It 
shows,  with  tolerable  certainty,  that  the  pleoritis  is  purulent.  Deep 
muscular  abscesses  in  serere  diseases,  as  in  typhoid  fever,  may  easily 
be  overlooked,  and  may  first  be  recognized  by  the  appearance  of 
oedema  in  the  neighborhood,  as  along  the  femur. 

The  oedema  in  these  different,  but  so  heterogeneous,  cases  does  not 
have  a  uniform  character :  that  from  stasis  is  sometimes  soft,  some- 
times very  elastic,  the  latter  especially  (in  marked  stasis)  exists  in  the 
extremities,  when  it  is  often  difficult,  and  sometimes  impossible,  to 
leave  the  mark  of  the  pressure  with  the  finger ;  moreover,  in  cases  of 
nephritis,  with  a  small  quantity  of  urine  and  marked  albuminuria, 
it  is  sometimes  verv  considerable,  but  now  and  then  softer.  In  the 
different  anaemias  the  oedema  is  mostly  slight — a  scarcely  noticeable 
puffin  ess. 

Slight  oedema  disappears  between  morning  and  evening,  or  evening 
and  morning,  according  to  the  change  of  position  of  the  body. 

The  question,  Why  does  oedema  result  from  venous  stasis,  hydrsemia, 
or  inflammation  ?  has  not  in  all  respects  been  satisfactorily  answered. 
Until  recently  it  seemed  to  be  proved  that  this  is  entirely  to  be 
ascribed  in  these  three  conditions  to  an  injury  of  the  endothelium  of 
the  vessels,  and  by  this  means  occasioning  increased  transudation  into 
the  tissues  (Cohnheim).  Recently  the  view  has  been  advanced,  and 
it  Hccins  to  me  has  become  well  established,  that  the  loss  of  elasticity 
and  the  diminished  s([ueczing-out  of  lymph  from  the  tissues  by  their 
being  relaxed  plays  an  important,  perhaps  a  chief,  part  in  causing 
cedeina  (Landerer).  This  relaxation  of  the  tissues  might  be  caused 
by  the  stasis  from  the  increased  transudation,  or  by  the  hydremia 
from  the  deficient  nourishment  of  the  tissues  by  the  morbidly  thin 
blood ;  or,  finally,  it  might  be  caused  by  inflammation  excited  in  the 
neighborhood. 
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In  conclusion,  we  must  not  omit  to  mention  that,  in  rare  cases, 
oedema  exists  without  any  other  possible  morbid  disturbance.  Here 
belong  the  essential  oedema  of  children  and  the  oedema  of  the  feet 
after  forced  marches. 


F.   EMPHYSEMA   OP  THE   SKIN. 

Bj  emphysema  of  the  skin  is  understood  the  entrance  of  air  into 
the  cellular  tissue.  It  may  be  limited  to  one  region  of  the  body,  as 
the  neck  or  the  upper  part  of  the  chest,  or  the  upper  part  of  the 
abdomen.  But  it  may  be  spread  over  almost  the  whole  of  the  body. 
It  is  a  very  rare  condition. 

We  recognize  emphysema  of  the  skin  by  the  very  pale  skin  over  a 
region  which  is  decidedly  elevated  above  its  surroundings.  Indeed, 
on  account  of  the  loose  fixation  of  the  skin  in  certain  parts,  even  de- 
pressions, as  that  over  the  clavicle,  or  the  axillary  space,  or  the  inter- 
costal spaces,  may  be  filled  up^  so  that  sometimes  on  a  first  glance  at 
the  part  it  seems  like  marked  oedema.  Sometimes  at  such  places 
there  may  even  be  an  elevation  of  the  skin  like  a  pillow.  Upon  pal> 
pation  we  find  that  the  part  is  very  yielding,  like  a  soft  pillow.  Quite 
unlike  oedema,  however,  the  depression  made  by  pressure  immediately 
disappears.  Moreover,  upon  palpating  the  part,  we  feel  and  hear  an 
Qnusaally  fine  crackling. 

The  so-called  spontaneous  emphysema  of  the  skin  does  not  here 
concern  us.  It  arises  from  decomposition  of  a  blood  extravasation,  or 
abscesses  with  formation  of  putrid  gases. 

The  so-called  emphysema  of  skin  from  aspiration  arises  from  the 
entrance  of  air  or  gas  into  the  subcutaneous  tissue,  either  from  without 
through  a  wound  of  the  skin,  or  from  within  from  an  organ  containing 
air  or  gas. 

(a)  The  entrance  of  air  from  without  after  a  wound  of  the  skin 
belongs  to  surgery.     It  is  especially  observed  in  wounds  of  the  neck, 
of  the  breast,  in  the  lower  part  of  the  face  (so-called  wounds  of  the 
oiQcous  membrane).     The  wounds  in  question  are  sometimes  remark- 
ably small. 

{b)  Of  much  greater  interest  in  themselves,  as  well  as  from  a  diag- 
nostic point  of  view,  is  emphysema  from  air  or  gas  entering  the  cellular 
tissue  from  within.     Under  all  circumstances  it  is  occasioned  by  the 
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mpUire,  dtfaer  spDntaneood  j  or  travmatieillT,  of  die  wall  of  an  orguk 
ooDtmining  air  w  gas.     Henee.  empkjsenoL^  from  ^  aspiralioD  *'  may 


1.  From  any  portion  of  tbe  re^iratonr  tract,  trom  the  laiynz  down. 
Deep-seated  nioeration  of  the  larrnx  or  tradiea  maj  inrade  the 

walls  of  these  organs,  and  thus  the  air  may  escape  and  enter  the  sab-, 
cataneous  oellnlar  tissae. 

Cavities  of  the  langs  (after  prerioos.  repeated  adhesions  between 
the  pulmonarv  and  parietal  pleora)  may  nlcerate  into  the  chest-wall, 
untiLf  finally,  commonication  with  the  odlalar  tiasoe  is  established. 
Then  the  pressore  of  a  severe  paroxysm  of  coo^  maj  cause  the  air 
in  large  quantity  to  spread  oat  quickly  under  the  akin.  Single  pul- 
monary alveoli  may  burst  from  any  verr  high  intra-thoracic  pressure, 
as  severe  cough,  especially  in  children  with  whocqung-eough,  bronchitis, 
or  emphysema ;  sharp  crying :  severe  exertion^  as  blowing  on  wind- 
instruments,  or  women  in  childbirth ;  and  air  may  enter  under  the 
pleura  or  into  the  inter-alveolar  tissue,  reach  the  mediastinum,  pass 
along  the  mediastinal  space  into  the  subcutaneous  tissue  of  the  neck, 
and  so  spread  onward. 

Wounds  of  the  lungs  (as  fracture  of  the  ribs  without  external 
wound)  may  either  directly  cause  emphysema  of  skin,  or,  passing  the 
mediastinum  as  above,  take  the  same  course. 

2.  From  tbe  oesophagus,  stomach,  or  intestines,  and,  indeed,  from 
the  oesophagus  again  through  the  mediastinum ;  from  the  stomach  or 
intestines  by  adhesions  with  the  abdominal  wall  and  invaaion  of  the 
cellular  tissue  there;  from  traumatic  rupture  of  the  oesc^hagoa,  more 
frequently  from  ulceration,  especially  in  connection  with  carcinoma  of 
tbe  oesophagus;  with  any  kind  of  deep-seated  ulcorationa  of  the 
stomach  and  bowels. 

Sometimes  there  occurs  extensive  decompositiojn  of  the  cellular 
tissue,  especially  if  emphysema  of  the  skin  is  produced  by  gases 
from  the  intestinal  canal  (mixed  with  intestinal  contents).  Very  often, 
however,  the  emphysema  remains  without  such  action.  It  may  then 
sf>ontaneously  disappear.  But  at  the  same  time,  the  emphysema  is 
generally  a  final  development,  partly  on  account  of  the  severity  of  the 

1  The  name  *'  t^mphvisema  "  id  not  quite  accurate,  since  geneimUj  th«  air  udriTtn 
in  uii'ler  predsure,  as  is  ehowu  by  what  follows. 
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primary  disease,  and  partly  because  it  causes  severe  dyspnoea,  as, 
for  instance,  that  in  the  mediastinum,  and  hence  is  a  very  serious 
condition. 

From  a  diagnostic  point  of  view,  emphysema  of  the  skin  is  of  great 
importance,  since  it  affords  a  conclusion  regarding  the  diseases  men- 
tioned.  Under  some  circumstances  it  may  afford  the  first  and  only 
symptom,  as  in  the  affections  of  the  oesophagus. 

V.  Thb  Temperature  op  the  Body.    Fever. 

It  is  a  well-known  peculiarity  of  warm-blooded  animals  that  they, 
if  the  organization  is  otherwise  sound,  with  remarkable  constancy, 
maintain  a  certain  internal  temperature  which  is  subject  to  very  slight 
miations.  If  that  peculiarity  is  lost,  if  the  temperature  departs  from 
the  normal,  then,  almost  without  exception,  a  morbid  disturbance  is 
present.  A  knowledge  of  this  fact,  and  especially  of  the  elevation  of 
tbe  specific  heat  in  disease,  attracted  the  attention  of  physicians  to  the 
temperature  of  the  body  from  the  earliest  time.  Recently,  however, 
the  measurement  of  the  temperature  has  become  of  the  greatest  diag- 
nostic aid.     In  what  way  this  is  so  will  be  explained  at  length. 

1.  TTie  Terms  Used  and  the  Method  of  Taking  the  Temperature. 

Judging  of  the  temperature  by  laying  on  of  the  hands  is  under  all 
^"rcamstances  deceptive.  Great  errors  cannot  be  avoided  even  if 
Covered  parts  of  the  body  are  selected,  while  uncovered  parts  cool  so 
liipidly  as  to  furnish  no  standard. 

We  measure  the  temperature  with  the  Centigrade  or  Celsius's  ther- 
mometer ^  with  the  scale  divided  into  tenths,  from  about  30°  to  45°. 
There  is  no  need  for  a  thermometer  with  indications  below  30°  (see 
below). 

In  France  the  Reaumur  scale  is  sometimes  used ;  in  England  and 
America  the  Fahrenheit  is  generally  used.  To  convert  from  one 
standard  to  another  the  following  formula  is  used : 

1°  C.  =  f  °  R.  =  (I  +  32)°  Fahr. 

It  is  further  to  be  remarked,  that  in  Germany  still,  especially  at 
the  public  baths,  the  baths  are  frequently  measured  and  are  prescribed 
according  to  Reaumur  standard. 
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Regarding  the  selection  of  the  instrument,  it  concerns  us  to^ 
remember  that  there  are  many  incorrect  thermometers.  Exact  com- 
parison with  a  standard  at  the  time  of  purchase,  and  at  least  every 
two  years  thereafter,  is  indispensable,  since  all  thermometers  register 
somewhat  higher  with  age.  Thermometers  with  a  cylindrical  column 
of  mercury  are  to  be  preferred,  since  they  are  more  reliable  and  like- 
wise easier  to  use.  Maximal  thermometers  are  strongly  recommended, 
but  the  index  must  work  exactly ;  moreover,  it  is  of  course  always 
to  be  remembered  that  every  time  before  using  the  thermometer  the 
index  must  be  shaken  down  as  far  as  (in  certain  cases  below)  the 
normal  mark. 

When  a  comparison  with  a  normal  thermometer  cannot  be  made, 
an  approximate  determination  may  be  made  by  taking  the  temperature 
in  the  axilla  of  a  healthy  person  upon  say  six  different  days  an  hour 
after  breakfast.  A  thermometer  which  is  correct  in  its  reading  must 
then  give  an  average  reading  of  37°  C.  or  a  little  less  (Liebermeister). 

The  temperature  may  be  taken  in  the  axilla,  the  rectum,  or  in  the 
vagina.  (Taking  the  temperature  in  the  mouth,  and  especially  from 
freshly-passed  urine,  is  to  be  avoided.)  Of  the  three  places  mentioned, 
the  rectum  or  vagina  would  be  preferred,  since  their  temperature  most 
nearly  corresponds  with  that  of  the  inside  of  the  body,  since  the  ther- 
mometer lies  very  equally  in  either  of  these  situations,  and  because  it 
requires  less  time,  the  maximum  being  there  soonest  reached.  But 
from  reasons  of  delicacy  we  only  take  the  temperature  there  when  it 
is  not  possible  to  take  it  in  the  axilla. 

Therefore,  ordinarily,  the  thermometer  is  placed  in  the  axilla  (which 
should  be  first  carefully  wiped  dry,  if  it  is  moist)  as  high  as  possible, 
and  then  the  flexed  arm  should  be  pressed  against  the  chest.  [The 
maximum  is  indicated  in  from  three  to  five  minutes.  Some  thermom- 
eters accurately  indicate  it  in  one  minute ;  but  these  are  so  delicate 
as  to  require  special  care  to  avoid  breaking.  The  thermometer  is  to 
be  left  in  as  long  as  the  index  continues  to  rise.  One  can  easily 
ascertain  how  long  a  given  thermometer  requires  by  testing  it  in  warm 
water  at  various  temperatures.] 

If  the  patient  is  unconscious  the  arm  must  be  held.  In  cases  of 
marked  unconsciousness,  of  unruly  persons,  and  of  children,  it  is  better 
to  take  the  temperature  in  the  rectum  or  vagina. 

If  there  are  fecal  accumulations  in  the  rectum  the  result  is  unre- 
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liable.  The  thermometer  is  to  be  oiled  and  passed  in  to  the  depth  of 
about  5  cm.  The  maximum  is  indicated  in  about  five  minutes.  In 
the  rectam  the  temperature  is  usually  about  0.2°  C.  =  0.36°  P.  higher 
than  in  the  axilla. 

If  the  thermometer  is  not  self-registering,  it  must,  of  course,  be 
read  before  it  is  removed.  After  using  the  thermometer  in  either  the 
rectum  or  vagina  it  must,  in  every  case,  even  when  there  is  no  infec- 
tious disease  of  either  of  these  organs,  be  carefully  disinfected.  [No 
matter  where  the  thermometer  is  used,  it  ought  always  to  be  imme- 
diately cleaned  most  thoroughly.] 

A  single  use  of  the  thermometer  may  be  of  great  value.  But  it  is 
still  more  important,  as  will  be  shown  below,  to  follow  the  state  of  the 
temperature  progressively,  and  to  ascertain  its  course.  For  this  pur- 
pose it  is  necessary  to  measure  it  at  stated  intervals.  How  frequently 
this  must  be  done  in  order  to  ascertain  the  course  of  the  temperature, 
must  be  determined  by  the  particular  disease.  The  thermometer 
should  be  used  at  least  twice  in  twenty-four  hours  (at  about  8  a.  m. 
uid  again  at  about  5  P.  M.).  In  diseases  with  high  fever,  according 
to  the  rapidity  with  which  the  oscillations  of  the  temperature  are 
completed,  the  thermometer  must  be  used  every  three  hours,  every 
two  hours,  or  even  hourly.  Where  the  changes  of  temperature  are 
very  marked,  it  may  be  of  interest  to  observe  it  every  quarter-hour. 
It  is  to  be  understood  that,  where  it  is  proper  to  do  so,  the  use  of  the 
thermometer  should,  as  far  as  possible,  be  suspended  at  night,  in 
order  not  unnecessarily  to  disturb  the  patient's  sleep. 

The  record  of  the  course  of  the  temperature  may  be  indicated  by  a 
c'lrve.  Charts  suitable  for  this  purpose  of  various  kinds  are  to  be 
W.  They  serve  also  for  the  record  of  the  pulse  and  respiration, 
^ow-a-days,  in  every  case  of  severe  fever,  the  physician  ought  to 
prepare  such  a  fever-curve. 

In  what  follows,  the  statements  regarding  the  temperature  refer  to 
ineasarements  taken  throughout  in  the  axilla. 

2.   The  Normal  Temperature  of  the  Body, 

The  average  temperature  is  37°  C,  and  varies  from  this  about  1J°: 
from  36.25°  to  37.5°  C. 

The  variations  are  of  different  kinds  and  have  different  causes.  Of 
least  interest,  since  they  are  only  very  insignificant,  are  those  de- 
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pendent  upon  age  (in  children,  except  the  day  after  birth,  a  few  tenths 
higher  than  later;  in  old  people,  again,  a  little  higher);  an  elevation 
after  meals ;  an  elevation  after  severe  exertion. 

But  the  periodic  daily  variations  are  more  important.  They  follow 
the  following  course :  In  early  morning,  between  two  and  six,  the 
^' daily  minimum  "  is  reached,  and  then  with  considerable  (not  per- 
fect) regularity  it  rises  to  the  ^^  daily  maximum,"  between  5  and  8  in 
the  evening.  From  that  point  it  again,  during  the  night,  declines. 
The  difference  between  the  minimum  and  maximum,  the  ^^  daily  dif- 
ference,*' is  about  1°  C.  (in  rare  cases  even  nearly  2°  C). 

After  severe  exertion,  the  temperature  rises  quite  a  considerable 
amount  higher,  especially  in  the  sun  (Obernier  observed  that  in  the 
case  of  a  person  running  it  rose  to  89.6^  C.)  and  in  very  warm  baths. 

3.  Elevated  Temperature,     Fever, 

Every  elevation  of  temperature  which  is  not  dependent  in  a  marked 
way  upon  over-heating  or  severe  exertion  of  the  body,  we  call  fever. 
The  febrile  elevation  of  temperature  is  generally  for  a  certain  dura- 
tion, but  it  may  exist  in  single  cases  as  a  single  short  period,  '^  a 
febrile  paroxysm."^ 

But  it  is  here  important  to  remember  that  fever  does  not  alone 
consist  of  an  elevation  of  temperature,  but  is  a  complex  symptom, 
whose  separate  manifestations  are  occasioned  partly  by  an  increase  of 
tissue-changes,  partly  by  disturbance  of  the  functions  of  certain 
organs.  To  it  also  belong  the  elevation  of  the  specific  heat ;  also 
general  feeling  of  being  sick,  relaxation,  sometimes  mental  disturb- 
ances ;  increased  frequency  of  pulse  and  respiration  with  exhalation 
of  CO2;  loss  of  appetite,  increased  thirst,  disturbance  of  bowels.  The 
urine  is  generally  diminished  in  quantity,  with  increase  of  excretory 
products  of  the  body,  especially  of  urinary  products,  of  uric  acid  and 
diminished  chlorides.  In  case  the  fever  continues  there  is  notable 
wasting.  Although  a  part  of  these  appearances  may  be  caused  by 
over-heating  of  the  organism,  yet  in  febrile  disease  they  are  doubtless 
not  to  be  regarded  as  simple  results  of  high  temperature.  Hence  it 
results,  among  other  things,  that  the  increased  frequency  of  the  pulse, 

^  The  definition  of  fever  as  ''  a  continued  elevation  of  temperature/'  therefore,  is  not 
Buitable. 
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the  mental  manifestations,  and  the  distarbances  of  the  bowels,  do  not 
have  a  constant  relation  to  the  height  of  the  temperature,  bat,  on  the 
coDtnuy,  have  a  markedly  different  expression  according  to  the  cause 
of  the  fe?er — that  is,  the  ncUure  of  the  disease.  Nevertheless,  the 
height  of  the  temperature  is  a  very  practical  index  of  the  severity  of 
the  fever,  and  these  two  fiictors  clinically  become  fully  identified. 
Bat  the  physician  must  never  forget  to  pay  attention  to  still  other 
manifestations  of  fever  beside. 

With  reference  to  bodily  temperature,  Wunderlich  has  prepared  the 
following  table : 

I.  Normal  temperature,  37°  to  37.4°  C. 
n.  Sttbfebrile  temperature,  87.5°  to  38°  C. 
III.  Febrile  temperature, 

a,  slight  fever,  38°  to  38.4°  C. ; 

i,  moderate  fever,  38.5°  to  39°  C.  morning,  and  39.5°  0. 

evening  ;^ 
c,  considerable  fever,   39.5°    C.   morning,   and  40.5°  C. 

evening ; 
dy  high  fever,  39.5°  C.  morning,  and  40.5  C-  evening. 

[^Comparison  of  Thermometric  Scales: 


Cent. 

Fahr. 

34° 

93.2« 

35 

95 

36 

96.8 

Normal  temperature,  37 

98.6  Normal  temperature. 

38 

100.4 

39 

102.2 

40 

104 

41 

105.8 

42 

107.6 

43 

109.4] 

If  the  temperature  reaches  42°  C.  then  we  speak  of  hyperpyrexia^ 

htfperpyretic  fever.    While  the  higher  temperatures  even  of  high  fevers 

do  not  occasion  direct  danger  to  the  organization,  in  hyperpyrexia 

the  temperature  is  directly  dangerous  to  life ;  it  generally  leads  to  a 

fatal  issue. 

1  Regarding  thiB  difference  between  morning  and  evening  temperatures,  see  under 
Bexniasion. 
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There  is  uncertainty  regarding  the  highest  temperatures  that  have 
been  observed.  Temperatures  of  45°  C.  have  been  published  as 
curiosities.  One  case  of  injury  to  the  spine,  which  resulted  in  re- 
covery, is  reported  by  Teale  to  have  repeatedly  had  a  temperature  of 
122°  F.  =  50°  C. 

Tlie  course  of  the  temperature  in  twenty-four  hours  can  vary  much 
only  in  fever.  Most  fevers  show  distinct  fluctuations,  in  that  toward 
morning  the  temperature  falls  more  or  less,  remissiony  until  it  reaches 
the  daily  minimum,  thence  in  the  course  of  the  day  it  rises,  excteerha- 
tiony  and  toward  evening  reaches  the  daily  maximum. 

The  difference  between  the  daily  maximum  and  the  daily  minimum 
in  fever  is  called,  as  in  normal  temperature,  the  daily  difference. 
While  the  course  of  the  temperature  in  fever  is  analogous  to  that  of 
health,  not  unfrequently  the  minimum  and  maximum  come  at  quite  a 
different  time,  as,  for  instance,  the  maximum  may  be  at  midday  or  at 
midnight ;  a  complete  reverse  may  even  take  place  so  that  the  maxi- 
mum occurs  in  the  morning  and  the  minimum  in  the  evening :  typiLS 
inversus. 

From  this  it  is  seen  how  the  temperature  must  be  exactly  measured 
every  hour  of  the  day  and  night  if  it  is  of  importance  to  know  whether 
a  patient  has  fever  or  not.  There  have  been  cases  when  the  persons 
were  thought  to  be  without  fever  until  the  physician  thought  of  ascer- 
taining the  temperature  at  night. 

The  exacerbation  of  the  fever  is  frequently  connected  with  shivering. 
If  the  temperature  rises  very  rapidly  (it  may  rise  several  degrees  in  a 
single  hour)  generally  there  is  a  chill,  that  is,  a  decided  feeling  of 
chilliness  with  severe  shaking  of  the  whole  body,  chattering  of  teeth, 
when  the  high  internal  temperature  of  the  body  is  then  very  quickly 
contrasted  with  the  subjective  feeling  of  chilliness.  The  skin  is  at 
first  pale,  livid,  and  generally  cool ;  toward  the  end  of  the  chill,  how- 
ever, it  is  regularly  very  hot.  On  the  other  hand,  a  rapid  remission 
of  the  temperature  is  generally  accompanied  with  sweats. 

According  to  the  amount  of  the  daily  difference  we  distinguish 
three  types  of  fever : 

Continued  fever :  daily  difference  not  more  than  1°  C.  (chiefly  high 
temperature). 

Reinittent  fever :  daily  difference  over  1°  C. 
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IfUerndttent  fever:  maximam  very  high,  minimum  within  the 
nonnal  (or  even  below). 

An  important  peculiarity  of  fever  is  that  the  temperature  does  not 
long  remain  at  the  same  point,  as  it  does  in  health.  It  is  very 
changeable.  Warm  clothing,  high  temperature  of  the  room,  and 
sometimes  the  taking  of  nourishment,  cause  a  very  marked  rise  of  the 
temperature  in  fever ;  likewise  also  psychical  influences,  as  fright  or 
anger.  On  the  other  hand,  a  cool  room  and  (especially)  a  cool  bath, 
also  gradual  loss  of  blood,  as  in  menstruation,  cause  it  to  fall.  It  is 
absolately  necessary  to  know  this  if  we  wish  to  ascertain  the  cause  of 
many  remarkable  variations  of  temperature  in  fever.  Moreover,  the 
sadden  &I1  of  the  temperature  is  sometimes  a  sure  indication  of  an 
internal  hemorrhage. 

4.   TTie  Subnormal  Temperature. 

It  begins  at  36.25°  C. ;  the  lowest  observed  temperature  is  22°  C. 
1.  It  is  observed  in  febrile  diseases  as  an  expression  of  two  directly 
opposite  conditions,  namely : 

a.  Id  a  sudden  fall  of  the  high  fever  with  an  advance  to  recovery, 
the  "crisis,**  the  critical  decline  of  the  fever.  In  this  case  the  tem- 
perature falls  during  perspiration  sometimes  to  below  34°  C,  and 
only  in  the  course  of  one,  two,  or  three  days  again  returns  to  the 
nonnal.  We  recognize  the  "crisis"  by  the  simultaneous  diminution 
of  the  frequency  of  the  pulse  and  the  respiration,  and  the  feeling  of 
comfort  and  returning  health  by  the  patient. 

i'  In  the  so-called  collapse.  In  this  condition  there  is  generally  a 
v^iy  rapid  fall  of  the  temperature,  and  at  the  same  time  a  sudden 
failure  of  the  heart,  with  (as  is  the  contrary  in  "  crisis  ")  increase  of 
tie  frequency  of  the  pulse,  with  paleness  and  general  failure  of 
strength.  The  condition  of  collapse  may  pass  over,  when  there 
generally  is  an  immediate  rise  of  temperature  again  to  the  former 
point;  or  it  may  pass  on  to  a  fatal  termination. 

On  the  chart  of  the  fever-curve  the  line  of  the  falling  temperature 
is  crossed  by  the  rising  line  of  the  line  of  the  pulse-curve  in  a  charac- 
teristic way  (see  Pulse).     Sometimes,  in  a  case  of  collapse  ending 
fetally,  the  pulse-line  sinks  parallel  with  the  temperature-line  (see 
Pulse). 
2.    It  occurs  sometimes  temporarily  in  severe  hemorrhages,  also 
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sometimes  in  all  kinds  of  chronic  diseases,  especially  in  those  of  th^ 
heart  and  the  lungs.     If  the  temperature  suddenly  &lls,  accompanie<3. 
by  weakness  of  the  heart  and  general  prostration,  then  also  we  speak 
of  collapse. 

3.  Continuing  aubnormal  temperaturej  extending  into  a  number  o^ 
weeks,  is  very  rare.    It  may  exist  in  all  severe  wasting  diseases  and  in 
diseases  of  the  brain. 

6.  Diagnostic  Value  of  the  Temperaturey  especially  of  its  General 

Course, 

Under  certain  circumstances  a  single,  or,  in  other  words,  the  first 
measurement  of  the  temperature  may  be  of  the  greatest  diagnostic 
value.     Of  this  a  few  examples  may  be  given. 

1.  Frequently  the  elevated  temperature,  with  some  indistinctive 
complaints  (or,  in  the  case  of  children,  abstinence  from  food  with  rest- 
lessness), is  the  only  sign  of  a  disease  just  commencing,  or  of  one  that 
has  been  going  on  for  some  time.  Ascertaining  the  temperature  ia 
then  of  great  service,  in  that  it  leads  to  a  more  careful  examination 
and  more  extended  observation,  and  to  directing  suitable  care  of  the 
patient.  A  high  morning  temperature  'points  directly  to  an  acute 
infectious  disease. 

2.  In  marked  cachexia,  without  distinct,  organic  disease,  the  exist- 
ence of  temporary  fever  indicates  tuberculosis  with  considerable 
probability. 

3.  A  single  chill  accompanied  with  a  rise  of  the  temperature  to 
about  40^  G.  may,  in  a  given  case,  say  of  a  disease  which  from  expe- 
rience sometimes  causes  suppuration,  lead  to  the  diagnosis  of  suppura- 
tion, as  in  gall-stones,  renal  calculi,  after  injuries  to  the  skull,  as  brain 
abscess ;  also  here  belongs  puerperal  fever,  or,  under  certain  circum- 
stances, it  may  possibly  be  malaria. 

But  the  continued  observation  of  the  course  of  the  temperature  is  of 
still  greater  importance.  It  advances  medical  knowledge  in  various 
ways : 

1.  The  course  of  the  fever  in  a  number  of  diseabcs  is  so  typical 
that  from  the  temperature  alone  the  diagnosis  may  often  be  made 
with  great  probability,  sometimes  with  certainty.  At  any  rate  it  is 
always,  taken  in  association  with  other  symptoms,  an  important  aid  in 
diagnosis. 
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i  Moreover,  iluriag  the  progress  of  a  febrile  disease,  the  tempe- 
raiure  Qot  in&equeDtlj  gives  notice,  by  its  unusual  behavior,  of  the 
owmeQW  of  an  unusual  event.  Hence,  not  infrequently,  we  first 
kfiime  aware  of  an  exacerbation  or  of  a  complication  in  a  given  (lis- 
ts*' liy  H  specially  high  rise  of  the  temperature.  A  sudden  fall  of 
!li«  iMDperature  may  give  notice  of  collapse,  or  a  change  I^  a  fatal 
i»iie,  or  an  internal  hemorrhage,  as  of  the  bowels  in  typhoid  fever, 

In  the  following  the  most  important  typical  courses  of  fever  are 
bnefly  SL-t  forth : 

i.  Continued  fever  exists  especially  in  two  diseases :  Typhoid  fever 
anJcroupoos  pneumonia;  also  in  typhus  fever, sometimes  in  erysipelas 
irid  miliiiry  tuberculosis.  In  a  case  of  severe  fever,  with  the  diagnosis 
li'tubiful,  a  fever  continued  through  several  days  points  with  proba- 
Witj  10  typhoid  fever ;  and  next  to  acute  miliary  tuberculosis. 

In  itxioininal  typhus  [typhoid  fever]  the  fever  rises  for  several  days 
ii»  «[uiil  steps,  "initial  period";  reaches  the  summit,  at  which  it 
H'mainB  aa  a  continued  fever  one,  two,  or  more  weeks ;  then  it,  as  a 
rule,  gndoally  becomes  a  remittent  fever,  of  such  a  character  that  at 
Erst  the  daily  maximum  remains  high,  with  the  minimum  going  lower 
i"'iiie  double  stage"  ["the  long-continued  paroxysm"] — the  mini- 
tnani  tuiy  even  go  below  the  normal) ;  then  the  defervescence  begins, 


Rill 

im 

1 

pSIBii 

of  a  regular  mild  typhuiil  fov 


ll»  naximum  declining;   this  usually  reaches  the  normal  in  a  few 
(Uy.t,     The  remittent  and  defervescent  stages  may  be  protracted  foi 
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bj  tlie  admin  iBtration  of  antipyretics.'  But,  particularly,  eveiy 
(■xaMrbaiion  of  the  temporatare  should  cause  the  physician  to  think 
<i  complications,  and  a  fall  of  the  temperature,  of  collapse,  and  also 
nf  powblc  intestinal  hemorrhage. 

In  pnenmonia  (see  Figs.  4  and  5)  the  temperature  rises  very 
ni|ii(ilj(" initial  period,"  lasting  a  few  hours),  often  accompanied  by 
''hill,  ihen  remaining  as  a  high  continued  fever.  From  this  it  may 
liwliDf.  also  veiy  rapidly — in  a  few  hours — to  or  below  the  normal, 
«iih  a  simultaneous  decline  of  the  pulse  and  the  respiration,  and 
gTDprally  wiih  severe  sweating.     Or  the  defervescence  may  be  some- 
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from  collapse  by  the  pnlse  and  the  general  ctttdiiion, 
mtder  "ihe  ^ubaormal  tempera  tare").     Or  there  is  ei 
the  tempersttire  ju^t  before  the  crisis,  rising  from,  say,  40°  to 
— "  critic^al  perturbation," 


irirHrfifiiii 


Bifr 


2.  Remittent  fever  is  often  met  with.  It  may  exist  some  time 
daring  the  course  of  any  febrile  disease.  While  the  temperature  ct 
CODtinaed  fever  is  generally  high — ftboat  40° — the  fever  may  remit, 
whatever  its  height.  If  the  maxima  are  low,  the  minima  may  easily 
be  normal — a  behavior  which,  .strictly  speaking,  must  be  coiuidereil 
as  intermittent  fever.  Remittent  fever  belongs  especially  to  chronic 
tuberculoma. 

Pio.  T. 


Herlic  Tever  in  luberouloeii  o(  the  lungs. 

If  the  maximal  points  of  the  curve  are  high,  the  temperfttore  aftn 
&lls  pretty  rapidly,  accompanied  with  chills  and  night-sweaifi  {keetit 
Jever).    Similar  conditions  are  ob.served  in  the  fever  of  pua-fvrmation. 
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3,  Inttrmitient  feeer,  in  a  general  sense,  occurs  in  combination 

filh  remittent  fei-er  (see  Fig.  7).  The  hectic  fever  mentioned  above 
aiiccompanjing  remittent  typhns  [relapsing  fever],  is  often  also  an 
intemiitteiit,  in  which  the  minimum  may  even  be  subnormal. 


mpidly  f! 


i 

^§    A  peculiar  form  of  intermittent  fever  is  observed  in  pyiemia,  where 
^Kn  irmpemture  iIuHn;^  cbiil  may  rise  two,  three,  or  more  times  in 

r " ■"-— 


1  again  rising.     The  pulse  is  generally  very  frequent,  and  the 
int  often  gives  the  impression,  by  the  great  prostration  during  the 
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sweating  stage,  of  going  into  collapse ;  in  fact,  a  condition  of  collapse 
BOtnetiraes  exiats  with  tlje  fall  of  the  temperature  (see  Fig.  8). 

In  a  narrower  sense,  however,  we  designate  as  intermittent  fever— 
the  course  of  temperature  of  a  special  form  of  malaria.  In  this  ther» 
is  a  continual  alternation  between  times  without  fever  (apyrexin);  9- 
quick,  high  rise,  and,  after  a  short  time,  again,  a  rapid  fall  of  tem- 
perature {often  below  normal) — "fever  paroxysm."  Severe  chills 
and  perspiration  accompany  these  attacks  of  fever.  The  attacks  recur 
with  great  regularity,  either  every  twenty-four  hours  (quotidian),  or- 
forty-eight  hours  (tertian),  or  seventy-two  hours  (quartan).  Some- 
timea  the  attacks  recur  one  or  more  hours  earlier  on  successive  day* 
(anticipating),  or  they  may  recur  later  each  time  (postponing).  ItL 
these  forms  of  fever  the  diagnosis  is  made  certuin  hy  tho  fcver-cur?^ 
(see  Figs.  9,  10.  11). 


4.  Recurre?it  fever  only  exists  as  a  renewal  of  a  febrile  disease,  or 
a  disease  known  as  relapsing  fever.  There  la  an  attack  of  fever 
very  like  that  of  pneumonia,  with  sharp  transitions  and  very  severe 
sweating,  the  temperature  falling  often  to  34°  or  35°  C,  and  apyrexia; 
then  a  relapt^e  after  five  to  eight  days,  with  a  chill,  followed  by  a  high 
continued  fever,  which,  in  turn,  ends  in  five  or  six  days  by  a  critical 
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sweat;  new  apyrexia,  fresh  relapse;  and  so,  over  and  over  again,  but 
each  new  attack  with  less  fever  and  of  shorter  duration. 

5.  Not  infirequently  a  quite  irregular  fever  will  be  met  with.  Its 
course  is  such  that  sometimes  one  cannot  speak  of  any  daily  remission 
—at  least,  the  lowest  daily  temperature  comes  at  a  variable  hour  of 
the  day  or  night.  But  this  fever  may  be  of  diagnostic  value.  In 
acute  meningitis  a  continuing  irregular  movement  of  the  temperature 
speaks  against  tuberculosis  and  against  ordinary  purulent  meningitis, 
button  the  contrary,  for  epidemic  cerebro-spinal  meningitis.  Again,  a 
pronounced  irregular  fever  in  an  acute  disease  in  general  speaks 
against  any  of  those  diseases  which  manifest  themselves  by  any 
typical  fever. 

6.  Local  Elevation  or  Lowering  of  the  Temperature, 

1.  Elevation  qf  the  temperature.  In  internal  medicine  this  is 
seldom  of  diagnostic  aid.  We  meet  it  where  there  is  any  kind  of 
inSammation  which  is  near  the  surface,  as  in  surgery.  In  unilateral 
pneumonia,  also,  a  careful  measurement  shows  an  elevation  of  the 
tempeiBtare  in  the  axilla  of  the  affected  side.  In  recent  paralysis  of 
>QJ  sort  the  temperature  of  that  side  is  somewhat  higher  for  a  short 
^e;  tfa^i  the  temperature  usually  falls.  Rare  cases  of  hysteria 
exhibit  a  one-sided  elevation  of  temperature  with  redness  of  the  skin 
and  penpimtion. 

2.  Lowering  of  the  temperature.  This  is  the  expression  of  local 
(disturbance  of  the  circulation.  In  heart-failure,  also  in  collapse  and 
near-approaching  death,  the  extremities  and  also  the  nose  become 
<^l  Coolness  of  the  affected  limb  is  observed  in  venous  thrombosis, 
in  paralysis  of  long  standing  in  consequence  of  diminished  venous 
blood-current,  and  in  arterial  embolism  and  thrombosis. 
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CHAPTER   IV. 

EXAMINATION  OF  THE  RESPIRATORY  APPARATUS. 

Examination  of  the  Nose  and  Larynx. 

1.  The  Nose. 

LvsPBCTiON  of  the  nose  sometimes  reveals  diseased  conditions  which 
concern  the  bony  stracture,  and,  therefore,  belong  to  surgery :  defor- 
mities, fistalse,  ulcers,  with  deeply-seated  destructive  process  at  the 
wot  of  the  nose. 

Only  one  of  these  conditions  has  interest  for  us  as  physicians :  the 
so-called  saddle  nose,  arising  from  necrosis  and  removal  of  a  part  of 
^6  bony  framework  of  the  nose,  is  an  almost  in&Uible  sign  of  consti- 
tutional syphilis. 

Swelling  and  redness  of  the  nostrils  indicate  inflammation  of  the 
Dasal  mucous  membrane.  Not  infrequently  we  also  see  traces  of  a 
ttnco-purulent  or  purulent,  sometimes  an  ill-looking  bloody,  serous 
secretion ;  the  latter  is  sometimes  offensive  in  odor. 

Patients  with  obstructed  nose  (with  severe  catarrh  or  tumors) 
breathe  through  the  mouth.  On  the  other  hand,  in  severe  dyspnoea 
(;.  r.)  there  is  likewise  motion  of  the  alse  nasi. 

Epmaocis  shows  itself  most  plainly  by  the  flow  of  blood  from  the 

nose.     However,  when  persons  are  entirely  unconscious  or  healthy 

persons  are  asleep  upon  the  back,  the  blood  flows  backward  into  the 

pharynx  or  even  into  the  stomach.     Then  the  hemorrhage  may  be 

overlooked,  or  the  first  symptom  of  epistaxis  may  be  vomiting  of 

blood* 

(78) 
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In  all  important  diseases  of  the  nose  it  is  necessary  to  make  use  of 
the  nasal  speculum.  (For  the  use  of  this  in  examinations,  see  the 
Appendix.) 

Palpation  of  the  interior  of  the  nose  may  be  necessary  (see  works 
upon  Surgery). 

Acute  muco-purulent  and  purulent  catarrh  of  the  nose  is  symp- 
tomatic in  measles,  diphtheria,  and  equinia.  Chronic  catarrh  is  a 
common  symptom  of  scrofula  (in  which  disease  the  whole  nose  is  often 
swollen)  and  of  syphilis.  In  the  former  disease  there  is  sometimes  an 
inflammatory  thickening  of  the  whole  nose,  particularly  of  its  lower 
walls.  Inflammation  of  an  acute  form,  with  very  foul-smelling  and 
ill-looking  secretion,  most  frequently  indicates  diphtheria  of  the  nose 
and  pharynx. 

2.  The  Larynx. 

The  larynx  is  examined  with  reference  to  its  functions  (voice, 
cough,  breathing)  and  the  local  appearances ;  the  latter  includes  the 
external  and  internal  examination  (see  also  under  Sputum). 

(a)  The  Function. — The  voice  is  changed  in  all  affections  of  the 
larynx.  It  may  be  muffled,  rough,  hoarse,  even  to  the  entire  loss  of 
voice — "aphonia."  In  severe  diseases  it  may  have  a  whistling  or 
sibilant  (strident)  quality  :  This  indicates  stenosis  of  the  larynx;  or  it 
is  very  hoarse  and  deep :  this  points  to  deep-seated  ulceration. 

In  diseases  of  the  larynx  the  cough  is  hoarse,  loud,  or  barking. 
In  extensive  destruction  and  in  certain  paralyses  of  the  crico-aryte- 
noid  muscles,  cough  is  either  more  difficult  or  is  impossible,  since  the 
power  to  close  the  glottis  preceding  the  cough,  as  is  normally  the  case, 
is  wanting  (see  Cough). 

Breathing  is  obstructed  in  all  conditions  that  narrow  the  larynx,  as 
in  inflammation  resulting  in  hypertrophy,  in  new  formations,  in  scan 
with  contraction.  Then  there  is  an  inspiratory  and  expiratory 
dyspnoea  (which  see),  and  a  peculiar  noise  of  stenosis,  "  stridor  laryn- 
geus.'*  In  marked  stenosis,  especially  when  the  thorax  is  weak,  as  in 
children,  there  is  a  drawing-in  of  the  lower  part  of  the  thorax  in 
front,  in  the  region  of  the  insertion  of  the  diaphragm  (see  the  chapter 
on  Anomalies  of  Respiration). 

Stenosis  only  in  inspiration,  causing  inspiratory  dyspnoea,  is  ob- 
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served  in  paralysis  of  the  crico-arjtenoid  iposcles,  the  dilators  of  the 

larynx. 

it 

Lanfngeal  stenosis  is  distinguished  from  tracheal  stenosis  at  the 
first  glance,  in  that  in  the  former  condition  the  larynx  moves  up  and 
down  with  each  breath,  and  the  neck  is  stretched  to  the  fullest  extent, 
while  in  the  latter  the  larynx  remains  quiet  and  the  head  is  always 
somewhat  bent  forward. 

(h)  Local  Examination. — The  external  examination  is  made  with 
reference  to  pain^  to  deformities  revealed  to  the  sight  or  touch  (these 
are  very  rare,  resulting  from  destruction  by  periostitis),  and  laryngeal 
fremitus. 

Laryngeal  fremitus  is  a  trembling  of  the  thyroid  cartilage  during 
speech.  It  is  stronger  or  weaker  on  one  side  in  unilateral  paralysis. 
It  has  no  special  diagnostic  value. 

The  internal  examination.  By  great  care,  and  in  the  case  of 
patients  who  have  themselves  under  good  control,  sometimes  the 
entrance  to  the  larynx  and  the  tissues  even  as  far  as  the  glottis  can 
be  touched.  This  method,  however,  has  now  little  value,  since  it  has 
been  entirely  superseded  by  the  examination  with  the  laryngeal  mirror, 
which  is  the  best  means  of  examining  the  larynx.  (Regarding  its  use 
see  the  Appendix.) 

In  inflammatory  conditions,  patients  complain  of  pain  in  speaking, 
but  sometimes,  even  with  severe  disturbances,  there  is  no  pain ;  now 
wd  then  there  is  dyspnoea,  especially  on  exertion.  Pain  in  stvallow- 
%  in  chronic  diseases  of  the  larynx  frequently  indicates  serious  con- 
ditions :  extension  of  new  formation  (carcinoma)  toward  the  oesophagus, 
or  destructive  suppuration. 

The  leading  symptomatic  indications  of  diseases  of  the  larynx  with 
reference  to  other  possible  internal  diseases,  are  as  follows :  acute 
laryngitis,  with  manifestations  of  an  acute  infectious  disease,  points 
especially  to  measles,  croup  (and  also  to  smallpox).  Chronic  laryn- 
gitis points  to  tuberculosis  and  syphilis ;  to  constriction  by  scars,  to 
syphilis.  Of  paralyses^  paralysis  of  the  recurrent  nerve  is  of  special 
diagnostic  importance,  since  it  often  arises  from  pressure  upon  nerves, 
especially  upon  the  left  side  from  aneurism  of  the  aorta,  carcinoma 
of  the  oesophagus,  tumors  of  all  kinds  in  the  mediastinum.  Certain 
paralyses  indicate  hysteria. 
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Examination  op  the  Lunos. 
topographical  anatomy  of  the  lungs. 

For  localizing  the  surface  of  the  chest  with  reference  to  height  and 
depth  we  make  use  partly  of  anatomical  prominences  and  partly  (for 
determining  the  breadth)  of  certain  local  lines  which  we  think  of  as 
drawn  upon  the  surface  of  the  thorax. 

Upon  the  front  side  of  the  thorax  are  the  important  anatomical 
regions :  the  fossa  supraclavicularis  (above  the  clavicle  and  bounded 
by  the  sterno-cleido-mastoid  and  trapezius  muscles)  and  the  fossa  in- 
fraclavicularis.  The  latter  has  no  distinct  lower  boundary.  We  under- 
stand it  as  the  region  immediately  below  the  clavicle,  about  as  fiir  as 
to  the  second  rib.  From  the  second  rib  downward  we  designate  the 
height  by  the  ribs  and  intercostal  spaces :  as  above  the  fourth,  under 
the  fourth  rib,  the  fourth  intercostal  space.  The  number  of  the  par- 
ticular rib  is  determined  by  counting  from  the  second  rib  downward. 
It  is  always  easy  to  find  this  rib :  it  is  in  articulation  with  the  stemnm 
exactly  where  the  manubrium  and  corpus  stemi  unite,  ordinarily 
forming  a  very  slight  angle  (angulus  Ludovici),  and  this  place  is 
plainly  to  be  felt,  and  often  seen,  as  a  cross-line  or  prominence.  We 
feel  for  this  prominence  and  find  the  second  rib  to  be  its  prolongation. 
We  count  the  ribs  from  that  downward,  feeling  somewhat  obliquely 
outward  as  we  go  down.  Morenheim's  depression  [the  outer  part  <tf 
the  infraclavicular  depression]  and  the  so-called  Sibson's  farrow  (the 
under  border  of  the  pectoralis  major)  are  sometimes,  although  not  very 
practically,  useful  as  points  for  locating  internal  organs. 

For  determining  the  breadth  the  vertical  lines  now  to  be  mentioned 
are  useful  (the  subject  is  supposed  to  be  standing) :  the  middle  line, 
drawn  through  the  sternum ;  the  two  sternal  lines,  drawn  parallel 
along  the  sides  of  the  sternum  ;  the  mammillary  lines,  drawn  through 
the  male  nipple ;  and  the  parasternal  lines,  drawn  midway  between 
the  sternal  and  the  mammillary  lines. 

On  the  two  sides  we  determine  the  height  by  the  ribs,  which  we 
count  in  front ;  and  the  breadth  by  the  middle  axillary  line  (drawn 
through  the  middle  of  the  axilla,  the  arm  being  extended  sidewise), 
the  anterior  and  posterior  axillary  lines  (drawn  perpendicularly  from 
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the  points  where  the  pectoralis  major  and  latissimus  dorsi  muscles 
leave  the  thorax,  with  the  arm  raised  sidewise  to  the  horizontal). 

Upon  the  back,  we  name  the  fossa  supraspinata ;  above  that,  the 
saprascapular  space ;  the  fossa  infraspinata ;  the  interscapular  space, 
between  the  two  scapulse ;  the  infrascapular  space,  under  the  shoulder- 
bkdes.  Exact  determination  of  height  is  made  by  counting  the  ribs, 
f hid),  however,  are  difficult  to  count,  especially  in  &t  persons.  They 
can  be  determined  by  three  methods : 

(a)  By  counting  the  vertebral  prominences  from  the  vertebra 
prominens  (the  seventh  cervical). 

(&)  By  counting  from  the  lower  angle  of  the  scapula ;  this  over- 
hangs the  seventh  rib  in  the  average  person  when  the  shoulders 
hang  comfortably  and  the  arms  rest  against  the  chest  with  the  fore- 
arms folded  lightly. 

(e)  By  the  point  of  the  twelfth  rib,  which  is  easily  felt  (the  best 
way  for  the  lower  ribs). 

Moreover,  we  have  the  scapular  line,  which  is  dravm  upon  the  two 
sides  of  the  spine  through  the  lower  angle  of  the  scapulae  (at  the  point 
already  mentioned  under  (6)). 

It  is  to  be  observed  that  some  of  the  vertical  lines  are  not  deter- 
Quned  exactly.  This  is  true  regarding  the  mammillary  line  (always 
very  important)  more  than  any  other.  In  women  it  is  generally  very 
variable.  On  this  account  it  is  always  to  be  thought  of  as  drawn  upon 
&  male  thorax.  But  even  in  the  male  the  nipple  is  an  uncertain 
point.  By  much  practice  the  eye  is  cultivated  so  as  to  recognize 
what  is  to  be  regarded  as  the  average  location  of  the  nipple  in  the 
male,  and  by  this  we  must  always  correct  the  mammillary  line.  The 
attempts  to  substitute  other  lines  for  this  one  have  not  been  accepted. 

The  designation  "  infrascapular  space  *'  is  little  used.  The  expres- 
sions, ''right,  left;  behind,  below,**  correspond  to  it,  and  are  much  to 
be  recommended:  behind  or  below  the  right,  the  left,  scapula. 

THE  ANATOMICAL    BOUNDARIES    OF   THE    LUNGS    WITH    REFERENCE 

TO   THE   THORAX. 

In  front  the  lungs  reach  to  the  sixth,  and  behind  to  the  tenth,  rib, 
and  are  almost  everywhere  directly  in  contact  with  the  chest-wall. 
They  afe  not  in  contact  with  the  chest-wall  in  the  neighborhood  of  the 
heart  nor  behind  a  small  portion  of  the  upper  part  of  the  sternum. 
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The  accompanying  figure  exhibits  the  anatomical  boundaries  of  the 
ItingH.  They  project  with  tbeir  summits  into  the  fossa  clavicularis 
from  three  to  five  cm.  above  the  clavicle,  and  with  their  inner  anterioT 
borders  converging  downward,  so  that  behind  the  angulus  Ludovici* 
not  exactly  behind  the  middle  of  the  sternum,  but  a  little  to  the  leC^^ 
they  come  to  lie  very  close  to  each  other ;  then  they  continue  parallel 


Poflition  of  Iha  thoracic  visrora,  of  the  Btomaoh  and  of  the  livsr,  from  ia  front.  Tb« 
portions  of  til  e  heart  mid  liver  which  are  drawn  with  uuUrolien  hatohed  linea  represe»( 
the  parietiil  portions  of  those  orj;an:t.  The  portiona  that  are  not  in  contact  with  tb« 
chcst-wall.  bill  are  covered  by  the  lungs,  aru  represented  bj  broken  (clear)  hatched 
lines.     The  line  i/,lx)rder  of  the  right  I11115;  fl  *,  border  of  the  left  lung;  dotted  line! 

( )  <i  b  nnd  c  d,  the  boiinilarieg  ol  the  ci>iii]>leiiientar}'  pleural  apace ;  t,  the  boundary 

between  the  right  upper  and  middle  lobes;  ^,  the  boundary  between  the  right  roiddtt 
and  liiivLT  l"lws  of  the  lung;  /,  b^mndary  between  the  left  upper  and  lower  lobei; 
tr,  greater  turvuture  iif  the  st-imach.     (Wkcl-Luschka.) 

downward  to  tlic  Insertion  of  the  fourth  rib.  From  there  the  inner 
border  of  the  right  lung  procee<l3  still  further  downward  to  the  top  of 
the  insertion  of  the  fiftli  rib,  then  gradually  bends  toward  the  right  so 
that  it  follows  along  the  si.tth  rib,  on  the  upper  border  of  which  it 
meets  the  raammillary  line.     Then  it  continues  approaching  the  hori- 
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lODtal  (in  the  upright  poetare)  so  that  it  lies,  in  the  middle  axillary 
line,  npon  the  seventh  or  eighth  rib,  in  the  scapular  line  upon  the 
tenth  rib  (this  location  on  the  dead  body  is  about  one  cm.  higher  than 
in  quiet  respiration  in  the  living  subject).  Od  the  lefl  side,  the 
border  of  the  lung  bends  sharply  round  from  the  fourth  rib  to  give 
place  to  the  heart,  continues  behind  the  fourth  rib  aa  for  as  the  left 


Poaition  if  the  lani^,  liver,  spleen,  and  kidneys,  seen  from  behind.    The  livor  and 
■pleen  are  reprsMntod  by  the  same  hatching  aa  In  Fig.  13.    a  h,  the  lower  borUer  of  the 

Iudck:  fd{ I.  cnm piemen tair7  space;  i  (dotted  line)  (broken  line). bonier  o{  the 

liTerr  c/  (dotted  lina).  boundary  between  the  upper  and  lower  lobea  of  the  lungs; 
jr,  boundary  between  the  upper  and  middle  lobes  of  the  right  lung.     (Wxil-Luschei.) 

parasternal  line,  then  hends  vertically  downward,  making  a  small  bow, 
which  converges  toward  the  right;  then  sharply  bending  again  behind 
the  sixth  rib  so  aa  to  pass  the  mammillary  line  under  the  sixth  rib 
(hence,  somewhat  lower  than  on  the  right  side),  it  passes  the  nxiUarj 
line  between  the  seventh  and  eighth, and  the  scapular  line  at  the  tenth, 
rib. 

The  botindanes  of  the  lungs  are  different  according  to  age,  aa  well 
as  in  individuab.   (See  section  on  Percussion  of  the  Lungs.) 


80  SPECIAL  DIAGNOSIS. 

The  boundaries  of  the  pleural  sacs — that  is,  the  lines  on  which  the 
pleura  costalis  (sternalis)  leaves  the  wall  of  the  thorax  and  bends  inward 
— agree  in  reality  with  the  course  of  the  inner  borders  of  the  lung. 
But  along  the  lower  borders  of  the  lungs  and  at  the  cardiac  concavity 
the  pleural  space  extends  considerably  beyond  the  border  of  the  lungs 
(in  quiet  breathing),  making  the  sinus  phrenico-costalis  and  the  comple- 
mentary pleural  sinus  The  size  of  these  corresponds  with  the  form. 
The  largest  is  the  complementary  pleural  sinus  in  the  two  axillary 
lines.     This  is  there  about  ten  cm.  high. 

The  pleural  sinuses  are  therefore  important,  since  into  them  extend 
the  lungs  at  every  deep  inspiration  and  also  in  the  pathological, 
chronic  inflation,  emphysema  pulmonum ;  and  also,  because  in  them 
fluid  effusions  into  the  pleural  cavity  ordinarily  first  accumulate. 

The  under  surface  of  the  lungs  rests  directly  upon  the  diaphragm. 
The  diaphragm  in  the  dead  body  rises  at  its  highest  part,  as  a  dome, 
about  as  high  as  the  insertion  of  the  fourth  rib,  a  little  higher  upon 
the  right  than  the  left  side.  The  average  situation  of  the  dome  of  the 
diaphragm  in  life,  during  quiet  breathing,  is  a  little  lower. 

Finally,  it  is  necessary  to  mention  the  course  of  the  boundaries  of 
the  lobes  of  the  lungs,  since  they  sometimes  have  an  important  part  in 
diagnosis:  at  the  back,  near  the  spine,  the  boundary  between  the 
upper  and  lower  lobes  is  at  the  height  of  the  lower  angle  of  the 
scapula ;  upon  the  left  it  gradually  slopes  forward  and  outward  in  such 
a  way  that  in  the  axillary  line  it  stands  at  the  fourth  rib,  and  meets 
the  lower  border  of  the  lung  (that  is,  at  the  sixth  rib)  in  the  mammil- 
lary  line.  On  the  right  side  the  boundary-line  divides  near  the  outer 
border  of  the  scapula  into  two  diverging  lines :  the  line  between  the 
upper  and  middle  lobes  and  that  between  the  middle  and  lower  lobes. 
The  former  proceeds  at  first  behind  the  third  rib,  and  terminates  at  the 
inner  border  of  the  lung  at  tlie  insertion  of  the  fourth  rib ;  the  latter 
meets  the  lower  border  of  the  lung  somewhat  within  the  mammillary 
line,  and,  therefore,  behind  the  sixth  rib. 

Hence,  in  front  upon  the  right  side,  we  have  the  upper  lobe;  about 
at  the  third  intercostal  space,  from  there  downward  really  the  middle 
lobe;  in  front  on  the  left  side,  for  the  whole  distance  we  really  have  the 
upper  lobe;  on  the  side  at  the  right,  we  have  the  middle  lobe  above 
and  the  lower  lobe  below ;  on  the  side  at  the  left,  we  have  the  lower 
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lobe;  behind  we  have  only  the  apices^  formed  by  the  upper  lobes ;  all 
the  rest  is  lower  lobe. 


INSPECTION  OF   THE   THORAX. 

The  ezamination  of  the  thoracic  organs  mtist  always  begin  with  the 
intpeetion  of  the  thorax.  Nothing  is  more  faulty  than  to  take  up 
some  other  method  of  examination  first.  Inspection  of  the  thorax  is 
important  because  a  very  large  number  of  the  diseases  of  the  lungs 
and  pleura  manifest  themselves  in  the  form  of  the  chest  cavity  and  a 
change  of  the  respiration.  Certain  diseases  of  the  internal  organs 
have  a  causal  relation  to  changes  in  the  form  of  the  thorax.  In  other 
cases,  as  it  appears,  a  given  form  of  thorax  accompanies  a  ^'  disposi- 
tion" of  the  lungs  to  certain  diseases  (emphysema,  phthisis).  It 
is  very  probable,  although  it  is  difficult  positively  to  establish,  that 
sometimes  the  thorax  by  its  form  either  causes  or  favors  the  develop- 
ment of  the  given  disease.  Moreover,  we  know  that  there  are  deform- 
ities of  the  chest  which  in  other  ways  injure  or  render  useless  the 
thoracic  organs ;  there  are  such,  also,  as  have  no  influence  upon  the 
lungs  or  heart. 

Method  of  procedure.  During  inspection  (as  in  all  examinations 
of  the  thorax)  attention  must  be  given  to  having  the  patient  straight, 
bat  without  undue  muscular  tension.  The  light  should  fall  symme- 
trically upon  the  front  or  back,  whichever  is  under  examination  ;  the 
eyes  of  the  examiner  should,  if  possible,  be  directly  before  the  middle 
line  of  the  body.  The  general  structure  of  the  thorax  (and  neck) 
should  first  be  considered,  next  possible  peculiarities,  then  the  motions 
of  respiration,  first  during  quiet,  then  deeper,  respiration. 

1.  Normal  Form  of  Thorax  and  Normal  Respiration. 

In  a  well-constructed  thorax  we  expect,  first,  perfect  symmetry 

(this  is  departed  from  almost  always  normally,  in  that  there  is  a  very 

slight  curvature  of  the  dorsal  vertebrae  toward  the  right).     Moreover, 

the  clavicular  depressions  may  only  be  indicated  ;  the  angulus  Ludo- 

vici  [also  called  the  angle  of  Louis]  (the  angle  formed  by  the  junction 

of  the  manubrium  and  corpus  stemi)  may  just  be  recognizable;  the 

troe  ribs  should  so  leave  the  sternum  that  from  the  top  downward  there 
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is  increasing  obliquity,  making  the  angle  formed  by  the  two  opposite 
bendings  of  the  ribs,  ^'  the  epigastric  angle,"  almost  a  right  angle ;  the 
thorax  should  be  well  developed ;  the  scapula  should,  in  the  upright 
position,  lie  flat  upon  it ;  the  intercostal  spaces  should  be  visible  only  a1 
the  lower  ribs ;  finally,  the  dimensions  of  the  chest  and  the  size  of  the 
body  should  have  a  certain  relation  to  each  other.  Very  seldom  does 
the  normal  thorax  correspond  to  this  ideal,  and  there  are  many  de- 
partures from  it  in  persons  who  are  perfectly  sound.  Such  "  physio- 
logical" departures  may  be  mentioned:  a  slight  asymmetry  in  a 
gradually-acquired  spinal  curvature  or  a  deformity  of  the  ribs  self 
established ;  further,  a  peculiar  form  of  thorax,  where  the  upper  part 
is  somewhat  shallow,  but  the  lower  of  increasing  depth,  so  that  the 
lower  aperture  of  the  thorax  is  very  large ;  also  more  marked  angle  o\ 
Louis  (Braune) ;  again,  in  a  shorter  thorax,  a  more  acute  epigastric 
angle  may  sometimes  be  observed  in  healthy  persons  (hence,  also, 
without  signs  of  emphysema,  see  below).  The  supra-clavicular  de- 
pressions are  often  both  deepened,  with  the  apices  of  the  lung  entirely 
normal  (unequal  deepening  of  them  is,  however,  very  suspicious  ol 
tuberculosis,  see  below) ;  single  ribs,  more  frequently  the  second,  third, 
also  the  fourth,  sometimes  on  account  of  greater  curvature,  project 
more  in  front ;  on  the  other  hand,  the  lower  ribs  will  often  be  found 
pressed  into  the  side  and  from  there  flattened  forward,  and  other 
variations.  The  boundary  between  the  unsymmetrical  and  the  path- 
ological form  of  chest  is  much  confused  ;  it  can  only  be  recognized  in 
the  individual  case  by  attention  to  the  location  and  function  of  the 
thoracic  organs. 

Normal  breathing  takes  place  in  this  wise:  inspiration  only  is 
active,  that  is,  is  accomplished  by  muscular  action ;  expiration,  on 
the  contrary,  is  produced  wholly  by  the  elasticity  of  the  lungs,  the 
weight  of  the  chest  wall,  and  the  pressure  of  the  abdominal  organs 
upon  the  diaphragm.  The  number  of  respirations  to  the  minute  in 
the  newborn  is  about  44  ;  at  five  years,  about  26 ;  from  the  twentieth 
year,  about  10  to  20.  It  is  very  easily  influenced  by  a  number  of  con- 
ditions :  in  sitting  and  standing  it  is  somewhat  higher  than  in  lying ; 
it  is  increased  by  bodily  activity  and  psychical  impressions.  There- 
fore, it  can  only  be  determined  during  perfect  quiet,  with  the  atten- 
tion withdrawn  from  the  examiner,  or  during  sleep.     For  counting 
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it,  it  is  generally  most  advantageous  to  lay  the  hand  lightly  upon  the 
chest  (or  upon  the  epigastrium). 

The  breathing  is  generally  regular,  and  the  single  breaths  of  equal 
strength;  bat  under  the  influence  of  the  slightest  psychical  disturbance 
'  it  easily  becomes  irregular  and  unequal.  Many  persons  of  sound 
health,  as  snorers  in  sleep,  often  breathe  irregularly  or  unequally 
deeply.  Breathing  is  either  exactly  or  very  nearly  symmetrical,  though 
the  left  side  frequently  inclines  to  breathe  a  trifle  stronger. 

The  inspiratari/  enlargement  of  the  thorax  is  occasioned  by  the 
eleration  of  the  ribs  and  the  sternum,  and  the  simultaneous  drawing 
of  the  former  upward  and  outward  (intercostales  externi  and  interni 
muscles — '^costal  breathing'');  moreover,  by  the  contraction  of  the 
diaphragm,  and,  hence,  flattening  of  its  dome.  The  latter  movement, 
at  the  same  time,  draws  down  the  intestines,  and  so  with  every  inspira- 
tion the  whole  anterior  wall  of  the  abdomen  projects,  but  especially 
the  epigastrium  (diaphragmatic,  or  abdominal,  breathing).  The  com- 
biDatioQ  of  costal  and  diaphragmatic  breathing  varies  in  the  two 
sexes  in  that  in  the  male  the  latter,  and  in  the  female  the  former, 
preponderates.  But  in  aged  females,  with  firm  thoracic  walls,  dia- 
phragmatic breathing  increases ;  while,  on  the  other  hand,  male  as 
well  as  female  children  incline  to  the  costal  type  of  breathing.  From 
this  it  seems  that  the  degree  of  flexibility  of  the  thorax  influences  the 
kind  of  breathing. 

In  the  costal  breathing  of  women,  even  in  quiet  respiration,  the 
scaleni  muscles  (elevators  of  the  first  and  second  ribs)  take  a  part ; 
while  in  men  these  muscles  belong  to  the  auxiliary  muscles  of  respira- 
tion (see  below). 

2.  Pathological  Forms  of  Thorax. 

(a)  The  inflated  or  emphysematous  thorax.  This  refers  to  a 
chronic  symmetrical  expansion  in  all  directions,  conforming  somewhat 
to  the  form  of  the  chest  during  inspiration  (the  inspiratory  position). 
The  antero-posterior  (the  sterno- vertebral)  diameter  is  increased.  In 
many  cases  it  appears  as  if  the  thorax  became  enlarged,  especially  at 
about  the  height  of  the  middle  of  the  sternum,  making  a  barrel-shaped 
chest;  however,  this  may  be  entirely  wanting.  The  ribs  are  generally 
strong,  and  are  at  right  angles  to  the  sternum,  hence  the  epigastric 
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angle  is  larger  than  normal ;   the  thorax  is  generally  short.     Fr^ 
quently  the  angle  of  Louis  is  very  prominent. 

The  supra-clavicular  depressions  may  vary  very  much  ;  sometime? 
they  are  deepened,  again,  shallow  or  even  projecting  like  pillows  (tl:i< 
latter  condition  obtaining  in  emphysema  of  the  upper  part  of  tlic 
lungs).  The  lower  intercostal  spaces  are  sometimes  drawn  in  during 
inspiration. 

In  the  emphysematous  thorax  the  breathing  is  so  changed  that 
the  expiration  is  both  slower  and  imperfect  in  consequence  of  tlie 
diminished  elasticity  of  the  lungs;  it  is  prolonged,  and,  in  markod 
emphysema,  it  is  assisted  by  muscular  action,  especially  by  tlie 
transversus  abdominis  and  the  quadratus  lumborum.  We  can  then 
plainly  see  the  abdominal  wall  energetically  flattened,  and  we  are 
directly  impressed  with  the  idea  that  the  thorax  is  forcibly  expanded* 
But  the  inspiration  is  also  altered  in  consequence  of  the  rigidity  of 
the  chest-wall ;  ordinary  costal  breathing  is  wanting ;  it  is  very  iixi- 
perfect;  and  in  its  place  we  notice  that  the  front  of  the  chest,  a»  * 
whole,  hjia  been  drawn  up  by  the  powerful  action  of  the  sterno-cleiilo 
mastoidei  muscles.  Consequently,  in  emphysema  we  have  the  breathing 
rendered  diflScult ;  in  severe  cases  it  may  become  so  to  a  high  degree 
(see  Dyspnoea). 

The  typical  emphysematous  thorax  points  almost  with  certainty  to 
emphysema,  and  hence  its  name;  however,  we  must  guard  against 
the  mistake  of  calling  every  short  chest  an  emphysematous  one.  On 
the  contrary,  also,  we  not  infrequently  find  a  general  emphysema  of 
the  lungs  in  a  chest  that  has  no  trace  of  the  "  emphysematous  *'  form. 
Active  expiration,  expiratory  dyspnoea,  is  much  more  characteristic 
than  the  form  of  the  thorax ;  besides  emphysema,  it  exists  in  no  other 
condition  except  certain  diseases  of  the  larynx  (see  Dyspnoea). 

(6)  The  par  all/tic  or  phthisical  thorax.  This  is  the  direct  opposite 
of  the  preceding :  it  is  flat,  especially  in  the  upper  part ;  is  often 
also  narrow ;  the  intercostal  spaces  are  wide ;  the  ribs  are  generally 
delicate,  are  sharply  inclined  downward  from,  the  sternum,  and, 
hence,  must  be  bent  at  a  sharp  angle  again  in  order  to  come  back 
to  the  vertebrixj.  This  sloping  from  the  sternum  makes  the  epigastric 
angle  very  sharp ;  the  chest,  as  a  whole,  chiefly  in  consequence  of  the 
course  of  the  ribs,  is  long.     The  angle  of  Louis  is  often  very  marked. 
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The  depressions  are  generally  deep.     The  shoulder-blades  frequently 
stand  oat  like  wings. 

Quiet  breathing  may  be  almost  normal ;  by  exertion  it  is  generally 
immediately  very  much  increased  in  frequency ;  it  is  shallow ;  even 
in  women  the  costal  type  is  often  wanting,  especially  at  the  upper 
part  of  the  chest. 

This  form  of  chest  corresponds  with  that  of  tuberculosis.  A  well- 
marked  paralytic  thorax,  except  where  phthisis  of  the  lungs  has  early 
developed,  is  very  infrequently  seen ;  but  yet  this  disease  occurs  very 
often  where  the  phthisical  thorax  is  wholly  absent — indeed  with  an 
emphysematous  thorax.  In  a  paralytic  thorax,  with  phthisis  already 
developed,  by  means  of  the  latter  the  form  of  the  thorax  and  the 
breathing  will  become  essentially  and  variously  changed.  See  above 
under  (a)  and  below  under  (d). 

But  one  must  be  very  careful  not  to  conclude  that  a  thorax  narrow 
from  great  emaciation,  and  especially  one  that  appears  flat,  is  a 
paralytic  one.  For  example,  a  beginner  is  apt  to  find  that  a  patient 
convalescent  from  typhoid  fever  has  a  paralytic  chest.  Strictly 
speaking,  also,  every  plain  or  flattened  thorax  is  not  to  be  called  a 
paralytic  one.  Moreover,  emaciation  and  flattening  of  the  upper  parts 
of  the  chest,  in  cases  of  developed  phthisis,  frequently  render  the 
thorax  paralytic,  which  it  originally  was  not. 

[^)  On€'»ided  expaimon  of  the  thorax^  a  relatively  infrequent 
affection,  occurs  in  disease,  or  functional  loss,  of  the  opposite  lung. 
The  dilated  side  is  then  the  seat  of  the  so-called  "  vicarious  em- 
physema "  of  the  lung.  This  is  distinguished  from  true  emphysema 
hy  the  absence  of  expiratory  dyspnoea. 

The  dilated  side  is  much  more  frequently  the  diseased  one.  The 
widening  of  the  chest-cavity  is  more  plainly  seen  from  the  front  than 
from  behind.  Very  frequently  the  mamma  and  the  scapula  are 
fcrther  removed  from  the  median  line  than  upon  the  normal  side. 
The  intercostal  spaces  are  level  or  are  projecting ;  in  contrast  with 
this,  the  diseased  side  drags  after  the  other — that  is,  in  inspiration  it 
rises  later  and  less  than  the  sound  side,  and  it  may  even  not  rise  at 
all.  Hence,  the  spinal  column  is  sometimes  bent  toward  the  diseased 
side. 

Marked  expansion  is  met  with  in  pneumothorax  and  in  extensive 
pleuritic  exudation  ;  while  the  development  of  the  latter  usually  first 
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manifests  itself  by  expansion  and  lagging  behind  at  the  posterior  and 
lower  part  of  the  chest.  A  very  slight  expansion  of  one  half  of  the 
chest  is,  moreover,  sometimes  seen  in  croupous  pneumonia  of  the 
whole  of  the  affected  lung. 

Circumscribed  forward  expansion  of  the  chest  occurs  especially 
with  tumors  of  the  pleura,  and  is  sometimes  humped,  and,  again, 
uniform ;  empyema  which  inclines  to  breaking  through,  pushes  the 
affected  region  prominently  forward,  and,  at  the  same  time,  the  skin 
is  generally  oedematous.  Encapsulated  pleuritic  exudations  or  circum- 
scribed pneumothorax  seldom  cause  expansion,  yet  the  first  causes  a 
smoothing  out  of  the  neighboring  intercostal  spaces,  besides  lagging 
behind.  Local  projections,  moreover,  occur  not  infrequently  from 
inflammatory  affections  of  the  ribs  or  the  subcutaneous  cellular  tissue. 

Local  expansions  of  the  thorax  are  seen  in  cases  of  enlargement  of 
other  organs.  The  cardiac  region  may  be  bulged  out  in  enlargement 
of  the  heart  or  distention  of  the  pericardium  (see  under  Examination 
of  the  Heart) ;  a  marked  enlargement  of  the  liver  may  press  out  the 
lower  ribs  on  the  right  side,  and  enlargement  of  the  spleen  on  the 
left ;  and  sometimes,  especially  in  children,  a  very  marked  expansion 
of  the  whole  lower  part  of  the  thorax,  an  enlargement  of  the  lower 
aperture  of  the  chest,  is  observed  in  cases  of  considerable  expansion 
of  the  whole,  or  the  upper  part,  of  the  abdomen  (meteorismus,  ascites, 
peritonitis,  tumors).  Then  the  upper  part  of  the  chest  seems  quite 
small  in  comparison  with  the  lower  part ;  the  whole  trunk  is,  hence, 
shaped  like  a  bee.  From  the  drawing  up  of  the  diaphragm  there 
results  interference  with  diaphragmatic  breathing,  and  generally  there 
is  severe  dyspnciMi. 

It  is  very  important  to  remember  that  the  expansion  of  the  chest, 
especially  that  caused  by  pleuritic  exudation,  varies  with  the  flexibility 
of  the  thoracic  wall.  If  the  wall  is  soft,  as  is  the  case  with  children, 
the  expansion  is  very  pronounced ;  if  rigid,  as  in  subjects  of  em- 
physema, sometimes  a  very  large  pleuritic  exudation  causes  no 
noticeable  expansion.  Therefore,  while  we  expect  in  general  that  an 
extensive  pleuritic  exudation  will  manifest  itself  by  an  enlargement  of 
the  affected  side  of  the  chest,  yet,  where  the  walls  are  rigid,  we  must 
not  conclude  from  tlie  absence  of  expansion  that  there  is  no  exudation. 

((/)  Drawing-in  or  shrinkinrj  of  one  side.  This  is  seen  more  or 
less  frequently  as  a  symmetrical  drawing-in  of  the  whole  side,  so  that 
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the  affected  side  is  altogether  smaller  than  the  other ;  the  ribs  are 
close  together,  and  in  the  lower  part  they  may  even  overlap,  like 
shingles  on  a  roofl  The  shoulder  of  that  side  hangs  down ;  the  mamma 
iod  scapula  are  nearer  the  median  line.  The  spinal  column  is  curved 
with  its  convexity  toward,  the  healthy  side ;  hence,  the  whole  carriage 
is  affected.  There  is  diminished  breathing,  or  no  breathing  at  all,  on 
the  side  drawn  in ;  on  the  healthy  side,  there  develops  a  vicarious 
emphysema.  This  condition  is  observed  in  recovery  from  extensive 
pleuritic  exudations,  and  in  long-continued  contraction  of  the  lungs. 

In  pleurisy,  it  is  the  loss  of  elasticity  and  thickening  of  the  pleura, 
with  adhesions  of  pleural  surfaces,  in  shrinking  of  the  lungs,  and  the 
development  of  connective  tissue  in  the  lungs,  which  not  alone  hinder 
the  lungs  from  following  the  inspiratory  expansion  of  the  thorax,  but 
from  the  tendency  to  contract,  as  in  scars  of  the  skin,  draws  in  the 
chest-wall.  This  inward  traction,  however,  does  not  concern  the 
thorax  alone:  the  mediastinum,  heart,  and  diaphragm  are  pulled 
toward  the  sunken  side.  Hence,  there  is  displacement  of  the  heart 
toward  the  diseased  side,  and  the  diaphragm  is  high  in  the  chest. 

More  frequently  there  is  an  unequal  degree  or  a  partial  shrinking 
on  the  affected  side ;  with  it  also  is  always  connected  a  more  or  less 
marked  lagging.  It  is  most  frequently  observed  above  in  front,  here 
sometimes  noticeable  at  the  first  commencement  as  a  deepening  of  the 
supra-clavicular  depression  (an  important  symptom  of  contraction  of 
the  apex  of  the  lung  from  tuberculosis).  Again,  a  partial  drawing-in 
is  often  seen,  most  frequently  low  down  posteriorly,  after  the  disap- 
pearance of  a  small  pleuritic  exudation.  But  there  may  be  shrinking 
of  any  part  of  the  chest- wall,  as  after  gangrene  and  abscesses  of  the 
lungs. 

One  must  be  careful  not  to  confound  a  deformity  of  chest  from 
disease  of  the  thoracic  organs  with  deformities  that  are  dependent  on 
a  primary  bending  of  the  spine  and  thorax.  Concerning  these,  see 
the  following  section. 

A  repaired  fracture  of  the  ribs  may  also  cause  deformity ;  a  fracture 
of  the  clavicle  which  has  healed  with  an  angle  forward  may  deepen 
the  supra-  and  infra-clavicular  depressions,  and  so  deceive  one ;  one- 
sided defect  or  atrophy  of  the  pectoralis  major,  of  course,  flattens  that 
side.  All  of  these  cases  may  be  excluded  by  a  more  careful  examina- 
tion. 
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{e)  Expansion  or  retraction  of  the  chest  by  primary  deformity  of  the 
skeleton.  Kyphosis,  or  bending  backward,  and  scoliosis,  the  bending 
sidewise  of  the  spine,  but,  still  more,  the  combination  of  both,  kyphh 
scoliosis^  occasion  sometimes  deformities  of  the  chest  that  are  enormooa. 
Most  frequently  one  side  is  smaller  in  front,  while  the  other  side 
appears  as  if  enlarged ;  and  the  picture  of  one-sided  contraction  of 
pleura  or  lung  is  more  complete  from  the  dragging-after  of  the  smaller 
side.  In  consequence  of  a  peculiar  twist  of  the  spine  and  its  effect 
upon  the  course  of  the  ribs,  the  back  is  generally  very  crooked.  This 
is  spoken  of  more  particularly  in  works  upon  surgery.  Whether 
we  have  to  deal  with  a  primary  deformity  of  the  chest  or  with  a 
contraction  of  the  lung  or  pleura  is  generally  made  clear  by  the  ex- 
amination of  the  spine ;  in  rare  cases,  however,  this,  and  even  the 
minutest  examination  of  the  thoracic  organs,  does  not  give  a  positive 
diagnosis.  Moreover,  the  thoracic  organs  are  almost  always  much 
displaced;  the  lungs  are  in  part  functionally  very  much  disturbed. 
These  patients  have  short  breath  on  the  least  exertion ;  and  in  case  of 
disease  of  the  chest  organs,  especially  in  acute  infectious  diseases,  are 
more  in  danger  than  others.  The  distinction  of  the  different  kinds  of 
spinal  curvature  and  their  origin  belongs  to  surgery. 

Rhachitis  is  frequently  the  cause  of  such  deformities,  bat  it  may 
also  cause  all  other  possible  bondings  of  the  chest.  Of  these  espe- 
cially characteristic  are :  1.  The  rhachitic  chesty  a  thickening  of  the 
point  of  transition  from  the  cartilage  to  the  bony  ribs.  The  several 
prominences  arising  from  it  form  on  both  sides  of  the  sternum  a  line 
passing  as  au  arch  outward  and  downward.  2.  The  pigeon^hest. 
The  chest  seems  to  be  compressed  sidewise  and  pressed  forward.  The 
ribs  run  sharply  backward  from  the  front,  so  that  the  sternum  stands 
forward  like  the  keel  of  a  ship,  the  sterno-vertebral  measurement 
being  much  increased.  3.  A  circular  drawing-in  in  the  neighbor- 
hood of  the  costal  attachment  of  the  diaphragm.  The  ribs,  as  is  well 
known,  form  a  fixed  point  for  the  diaphragm ;  if,  as  in  rhachitis,  the 
chest  is  abnormally  yielding,  it  is  drawn  inward  by  the  contraction  of 
the  diaphragm,  and  this  especially  is  the  case  if  there  is  increased 
action  of  the  diaphragm — that  is,  if  from  any  cause  there  is  difficulty 
of  breathing. 

Funnel-breast  (Fig.  15).  This  deformity  consists  in  a  sinking-in 
of  the  sternum,  especially  of  the  lower  portion  of  it;    it  may  be 
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i^rj  aiiiMderable  (as  much  as  seven  cm.).  The  affection  ia  genernlly 
wngeniu],  and,  according  to  our  experience,  in  very  marked  cases  it 
nny  prove  a  hindrance  to  respiration.  Shoemakers' -breast  exhibits 
)  MUt  if  ao^aired  funnel-breast,  caused  hy  pressure  of  tools  against 
ihe  loner  part  of  the  sternum  and  the  xiphoid  cartilage ;  the  depres- 
im  never  becomes  very  great,  and  involves  only  the  cartilage;  it 
h»s  no  pathological  significaiiee. 


rding  to  recent  experience,   the  fiinnet-breast  sometimes  is 

''vmI  in  several  branches  of  a  &mily.     In  individual  cases  it 

a  sign  of  degeneration,  with  other  errors  of  development,  or 

I  with  neuropathic   or  psychopathic   disease  or  liereditary 


h  the  preceding  section  the  anomalies  of  breathing  which  accnm- 
r  the  several  pathological  forma  of  thorax  have  been  briefly 
rr«jJ  to.     But  theae  require  a  further  aeparato  description.     In 
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giving  this  it  will  not  be  possible  to  avoid  a  partial  repetition  of  what 
has  already  been  said. 

(a)  Anomalies  op  the  manner  of  breathing.  The  type  of 
breathing  which,  as  has  been  mentioned  above^  in  the  normal  human 
being  is  typically  different  in  the  two  sexes,  and  is  denominated  costal 
and  costo-abdominal,  may  be  influenced  by  a  number  of  differ^t 
pathological  conditions. 

1.  The  activity  of  the  diaphragm,  from  some  cause  or  other,  may 
be  restricted  or  entirely  stopped ;  it  may  then  be  replaced  by  increased 
thoracic  breathing ;  this  causes  the  costal  type  peculiar  to  women  to 
be  still  more  prominent,  while  the  male  type  is  reversed ;  instead  of 
the  abdominal  predominating,  the  costal  becomes  predominant  or 
entirely  prevails — that  is,  may  take  on  the  female  type. 

Such  a  restriction  or  prevention  of  the  action  of  the  diaphragm  is 
occasioned  by  pain,  or  mechanical  restraint,  or  by  weakness  or  paralysis 
of  the  diaphragm.  Such  is  the  action  of  all  inflammations  of  the 
abdominal  or  pleural  cavities  in  case  they  involve  the  corresponding 
serous  covering  of  the  diaphragm,  markedly  impairing  diaphragmatic 
breathing;  they  often  act  so  because  they  are  painful ;  but  also  some- 
times, especially  in  inflammation  of  the  diaphragmatic  peritoneum, 
actual  paralysis  of  the  diaphragm  quickly  develops,  which  is  recog- 
nized by  the  entire  disappearance  of  abdominal  breathing  (see  above, 
p.  85).  This  takes  place  quite  commonly  in  diffuse  peritonitis ;  it  is, 
however,  also  sometimes  the  only  symptom  of  a  beginning  local  "sub- 
phrenic'' peritonitis.  Marked  distention  of  the  abdomen  by  tumors, 
fluid,  and  accumulations  of  gas  in  the  intestines,  hinder  diaphragmatic 
breathing  in  a  high  degree.  Finally,  there  occurs  paralysis  of  the 
diaphragm  in  organic  diseases  of  tlic  nervous  system  (bulbar  paralysis; 
neuritis  of  the  phrenic  nerve  in  the  various  forms  of  multiple  neuritis), 
as  well  as  a  manifestation  of  functional  neurosis  (hysteria). 

The  action  of  the  diaphragm  is  recognized,  as  has  frequently  been 
mentioned,  by  tlie  protrusion  of  the  epigastrium  during  inspiration. 
Of  course,  this  does  not  take  place  when  there  is  no  contraction.  In 
complete  paralysis  the  diaphragm  is  sometimes  even  completely  sucked 
into  the  thorax ;  in  hysteria,  during  inspiration,  the  epigastrium 
sometimes  sinks  in  extraordinarily  deep.  One-sided  failure  of  action 
of  the  diaphragm  may  also  occasionally  be  made  out.    (See  Palpation.) 

2.  But  sometimes,  also,  hindered  thoracic  breathing  may  be  replaced 
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bj  increased  diaphragmatic  breathing ;  hence,  in  such  a  case,  if  the 
patient  is  a  female,  the  type  of  breathing  is  changed — that  is,  ab- 
dominal breathing  predominates  instead  of  costal. 

Tberefore,  in  very  rigid  thorax  (emphysema),  sometimes  also  in 
women,  diaphragmatic  breathing  predominates.  Here  belong  paralysis 
of  the  muscles  of  inspiration  (bulbar  paralysis),  and  myositis  ossificans 
(rare),  since  it  causes  a  rigid  condition  of  the  thorax.  A  peculiar 
disease  of  the  skin,  schleroderma,  may,  if  located  upon  the  thorax, 
I     abo  entirely  abolish  thoracic  breathing. 

It  has  been  shown  above,  under  emphysematous  thorax,  how,  in 
lien  of  the  peculiar  costal  breathing,  this  may  in  part  be  replaced  by 
the  movement  of  the  thorax  as  a  whole  by  the  (auxiliary)  muscles — 
the  stemo-cleido-mastoidei. 

3.  Asymmetry  of  breathing,  which  is  occasioned  as  follows :  the 
whole  side,  or  the  upper  or  lower  part  of  one  side,  either  (very  rarely 
phinly)  expands  somewhat  later  than  the  opposite  side,  or  (most  fre- 
quently) expands  less  strongly  or  not  at  all — which  condition  has 
already  been  mentioned  several  times. 

Such  a  lagging  may  be  caused  by  a  unilateral  painful  affection  of 
any  kind;  moreover,  by  all  diseases  of  the  thoracic  organs  which 
interfere  with  respiration  upon  one  side.  This  *'  lagging  behind  '*  is 
a  valuable  symptom,  especially  in  phthisis  (lagging  in  the  infra- 
clavicular depression),  also  in  the  beginning  of  pneumonia  and 
pleumtf,  when  other  symptoms  are  wanting.  (See  Palpation  of  the 
Thorax.) 

(h)  Anomalies  of  breathing  as  regards  frequency  and 
BHYTHM.  Diminished  frequency  of  breathing  may  take  place  in  all 
severe  diseases  of  the  brain  and  its  meninges,  hence  in  large  hemor- 
rhages, tumors,  etc.,  and  in  all  forms  of  meningitis;  thereby  exists 
always  more  or  less  dulness  of  intellect;  the  slowness  of  breathing 
may  sometimes  pass  into  the  Cheyne-Stokes  respiration  (see  below). 
Further,  in  acute  infectious  diseases,  with  marked  mental  dulness, 
the  respiration  may  be  slower ;  finally,  it  is  generally  so  in  the  death 
agony. 

A  very  important  form  of  diminished  frequency  of  respiration  is 
observed  with  stenosis  of  the  upper  air-passage ;  this  belongs  in  the 
section  on  Dyspnoea.     Increased  frequency  of  respiration  as  a  patho- 
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logical  manifestation  belongs,  without  exception,  to  a  large  group, 
which  will  also  be  discussed  in  the  next  section. 

It  has  already  been  mentioned  that  we  meet  with  temporary  irregu- 
larity of  breathing  in  healthy  persons.  It  is  of  pathological,  and 
generally  of  grave,  import  in  all  cases  of  marked  mental  dulness  (as 
in  apoplectic,  ursemic,  and  the  coma  of  severe  typhus),  and  very 
especially  in  the  death-agony. 

The  so-called  Cheyne-Stokes  breathing  is  a  very  peculiar  form  of 
breathing,  which  is  periodically  repeated.  It  is  unequal  and  arhyth- 
mic :  in  typical  cases  one  or  two  quite  superficial  breaths  are  followed 
by  four  or  five  that  are  successively  deeper  and  more  noisy,  with  strong 
action  and  snorting  or  snoring,  sometimes  also  a  sort  of  deep  sighing ; 
then  the  respirations  are  again  regular,  become  also  sometimes  some- 
what slower ;  the  fourth  or  fifth  from  the  acme  is  even  hardly  notice- 
able; then  follows  a  pause  of  variable  length  without  any  breath 
Q'  apnoea  ") ;  this  may  last  as  much  as  a  minute ;  then  the  course  as 
above  described  is  repeated.  Frequently,  also,  there  is  a  regularly 
recurring  apnoea  alternating  with  ordinary  deep  breaths. 

Very  remarkable  cases,  of  which  I  have  seen  a  few,  but  of  which 
others  have  observed  many,  are  those  in  which  patients,  ordinarily 
unconscious,  become  conscious  regularly  with  each  return  of  the  deep 
breathing ;  they  open  the  eyes,  raise  the  head  a  little,  and  may  pos- 
sibly even  ask  questions ;  but,  with  the  return  of  the  apnoea,  the 
patient  again  sinks  into  unconsciousness.  In  individual  cases  this 
form  of  breathing  occurs  with  patients  who  are  almost  entirely 
conscious. 

The  Cheyne-Stokes  respiration  is  observed  in  all  forms  of  meningitis 
and  in  hemorrhages,  tumors,  etc.,  of  the  brain ;  likewise,  in  heart- 
failure  in  consequence  of  heart-disease  of  whatever  sort,  but  especially 
from  fatty  heart  (Stokes),  in  uraemia  (uraemic  coma);  finally,  in 
poisoning  by  opium  or  morphine.  Besides,  it  may  occur  occasionally 
in  any  deep  coma. 

It  is  very  diflScult  to  explain  the  significance  of  this  phenomenon, 
in  that  it  is  not  always  a  fatal  one.  We  have  seen  it  frequently 
without  fatal  result  in  uraemia,  also  in  one  case  of  apoplexia  cerebri, 
and  once  in  a  case  of  acute  diffuse  peritonitis  of  the  vermiform  ap- 
pendix.    In  heart  diseases  it  seems  at  any  rate  to  indicate  approaching 
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de&ch.    It  may  last  hours  and  days ;  it  is  said  to  have  even  been 
observed  to  continue  for  almost  seven  months. 

It  is,  without  question,  dependent  upon  a  disturbance  of  the  function 
of  tie  respiratory  centre  in  the  medulla  oblongata.  But  we  are  in 
want  of  any  exact  description  of  the  nature  of  this  disturbance. 
A  simple  diminution  of  the  irritability  of  these  ganglion-cells  cer- 
tunly  must,  from  the  blood  containing  CO3,  have  eventually,  as  a  less 
frequent  result,  deep  or  superficial  (possibly  irregular)  breathing,  as  is 
Men  in  the  death-agony.  To  ascribe  a  different  degree  of  irritability 
to  particular  cells  or  groups  of  cells,  as  some  have  done,  is  at  least  a 
great  refinement.  In  short,  we  have  no  clear  explanation  of  this 
phenomenon.  Moreover,  the  peculiar  change  of  consciousness,  and 
the  other  manifestations  that  have  sometimes  been  observed  to  accom- 
pany it  (the  contracted  pupils  in  apnoea,  jerking  of  the  muscles  at  the 
close  of  the  apncea),  do  not  throw  any  clear  light  upon  the  subject.* 

(a)  Difficult  breathing,  dyspncea.  We  have  to  designate  that 
form  of  dyspnoea  as  physiological  which  results  when  the  respiratory 
centre  is  supplied  with  blood  which  contains  less  than  the  normal 
quantity  of  O,  or  an  increased  amount  of  CO3.  The  pathologist  and 
the  clinician  speak  of  dyspnoea  if  the  respiration  is  labored,  whether 
the  number  of  respirations  be  normal,  or  prolonged,  or  more  frequent. 
Fmally,  in  all  cases  of  increased  respiration,  if  rapid  and  labored 
breathing  are  combined,  dyspnoea  is  caused  by  all  those  conditions 
that  interfere  in  any  way  with  the  exchange  of  gases  in  the  lungs  (see 
under  Cyanosis).  But  there  is  another  condition  which  manifests 
itself  by  an  increased  formation  and  giving  off  of  CO^;  that  condition 
is  fever. 

Labored  respiration  with  normal  or  diminished  frequency  takes 
place  in  stenosis  of  the  upper  air- passage — that  is,  of  the  larynx  and 
trachea.  Intra-tracheal  tumors,  foreign  bodies,  inflammations  (espe- 
cially croup),  cicatricial  strictures  (generally  syphilitic),  granulations, 
also,  compression  from  without,  and  lastly  paralyses  of  certain  laryngeal 
muscles  (see  under  Inspiratory  Dyspnoea),  produce  narrowing  of  the 
air-passage. 

'  Recently,  Mosao  points  out  that  there  is  a  like  oscillation  in  the  sleep  of  healthy 
persons,  and  explains  it  by  the  assumption  of  a  "  breathing  luxus";  he  considors  the 
Chejne-Stokes  phenomenon  simply  as  a  pathological  example  of  the  same  phenomenon  j 
bat  the  condition  is  not  explained  by  this. 


94  SPECIAL  DIAGNOSIS. 

Strictly  speaking,  this  form  of  dyspnoea  often  occurs  in  diseases  of 
the  brain  (also  see  above,  page  91).  At  the  acme  of  respiration  in 
Cheyne-Stokes  breathing  we  must  speak,  too,  of  there  being  dyspnoea. 

Increased  Frequexcy  of  Respiration  Occurs: 

(a)  In  fever.  Here  it  is  often  simply  increased  frequency,  the 
breaths  being  deeper,  but  sotnetimes,  also,  we  notice  that  they  become 
somewhat  labored  (without  its  being  a  question  of  complication  of  the 
thoracic  organs).  The  amount  of  quickening  of  the  respiration  varies 
very  much,  according  to  the  nature  of  the  disease  and  with  the  indi- 
vidual. Nervous  persons  often  breathe  remarkably  rapidly  in  fever ; 
with  children,  respirations  as  high  as  sixty  or  more  to  the  minute 
have  often  been  observed.  Nevertheless,  in  fever  every  case  of  marked 
increase  in  frequency  of  breathing  must  lead  to  an  especially  carefol 
examination  of  the  thoracic  organs.  The  cause  of  fever-dyspnoea  is, 
moreover,  not  alone  the  increased  formation  of  CO,,  but  is  also  the 
result  of  the  irritation  of  the  respiratory  centre  by  the  warmer  blood. 

Fever-dyspnoea  may  be  increased  by  association  with  that  caused 
by  diseases  of  the  respiratory  apparatus. 

(b)  In  all  conditions  that  are  connected  with  pain  in  breathing. 
Here  belong  all  diseases  of  the  pleura  or  the  lungs  in  connection  with 
the  pleura  (especially  croupous  pneumonia),  inflammatory  affections 
of  the  diaphragm  (trichinosis),  of  the  peritoneum  (especially  the 
diaphragmatic  peritoneum),  fracture  of  ribs,  and  severe  rheumatism 
of  the  muscles  of  the  thorax. 

Rightly  to  explain  this  form  of  dyspnoea  is  often  of  the  greatest 
therapeutic  value ;  it  may  sometimes  (not  always)  be  relieved  by  a 
narcotic. 

(c)  In  diseases  of  the  bronchial  tubes,  which  narrow  or  close  the 
tubes  by  the  secretion  or  exudation.  Here  belong  all  forms  of  bron- 
chitis, and  also  bronchial  asthma.  In  the  latter  disease  there  is  much 
less  swelling  and  exudation  than  from  bronchial  spasm  of  neurotic 
origin,  which  chiefly  causes  the  dyspnoea.  No  doubt  spasm  of  the 
diaphragm  is  associated  with  tliis  sometimes,  which  causes  a  prolonged 
inspiratory  expansion  of  the  lungs,  and,  of  course,  this  increases  the 
dyspn<oa. 

Where  tliere  is  bronchial  asthma  and  croupous  bronchitis  in  addi- 
tion to  laryngeal  croup,  there  is  generally  very  severe  dyspnoea  with 
quicker  and  very  forced  respiration.     Simple  catarrh  of  the  bronchial 
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tabes  generally  leads  to  quickening  of  the  respiration  without  the  breaths 
being  deeper;  for  a  complete  closure  of  the  bronchial  tubes  cuts  off  a 
large  section  of  lung,  and  so  breathing  is  entirely  lost  in  this  section, 
as  in  capillary  bronchitis,  especially  in  children.  The  consideration 
of  this  condition  properly  belongs  to  the  next  section,  in  that  it  results 
in  the  lang-tissue  itself  becoming  diseased. 

((f)  In  all  conditions  in  which  the  breathing  sur&ce  of  the  lungs  is 
diminished  or  the  volumetric  variation  of  the  lungs,  which  is  necessary 
for  respiration,  is  disturbed.     These  are: 

All  diseases  of  the  lungs :  the  different  forms  of  pneumonia,  oedema 
of  the  lungs,  infarction,  tuberculosis,  emphysema  (this  not  only  on 
account  of  the  diminished  breathing  surface,  but  also  the  loss  of 
elasticity,  and  hence  diminished  contraction  of  the  lungs  during 
expiration) ;  the  different  forms  of  pleurisy  unth  exudation^  pneumo- 
thorax; tumors  in  the  chest-cavity  which  diminish  its  capacity ;  abdom- 
inal affections  which  push  up  the  diaphragm  ;  marked  kyphoscoliosis 
with  the  resulting  deformity  of  the  chest  and  consequent  unfavorable 
condition  for  breathing ;  paralysis  of  the  muscles  of  respiration ;  and 
also  tonic  and  clonic  spasm  of  the  muscles  of  the  chest,  as  in  tetanus 
Mid  epilepsy,  which  may  occasion  the  most  severe  dyspnoea. 

As  is  evident,  these  diseases  differ  widely  from  one  another.  Those 
that  diminish  the  chest- cavity,  if  they  are  inconsiderable,  sometimes 
merely  restrict  the  inspiratory  expansion  of  the  chest,  and  so  affect 
the  lungs ;  but,  if  they  are  marked,  then  they  directly  compress  the 
longs,  and  hence  diminish  their  breathing-surface. 

It  has  been  already  stated  that  in  a  number  of  these  conditions  the 
need  of  oxygen  may  be  met  by  a  substitution  of  diaphragmatic 
breathing  in  place  of  the  diminished  costal  breathing,  and  vice  versa. 
It  is,  of  course,  very  calamitous  when  there  is  a  combination  of  several 
causes  of  dyspnoea,  as,  for  example,  when  a  subject  of  kypho-scoliosis 
has  an  abdominal  affection  which  presses  up  the  diaphragm,  or  has 
inflammation  of  the  lungs. 

Accommorlation,  adaptation,  plays  an  important  part  in  many 
chronic  diseases  which  occasion  dyspnoea.  This  becomes  most 
strikingly  evident  if  we  compare  the  terrible  dyspnoea  of  beginning 
pneumo-thorax  with  the  relatively  comfortable  condition  of  patients 
who  have  continually  at  their  disposal  for  breathing  only  one 
I'^ing,  or  even  only  a  part  of  a  lung.     In  many  of  these  cases  it  is 
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essj  to  understand  this  accommodation;  chronic  cases,  especially 
phthisical  patients,  who  here  come  prominently  into  view,  are  generally 
ansemic,  and  therefore  require,  at  least  when  quiet,  only  a  very  small 
interchange  of  gases  in  the  lungs ;  but  every  effort  at  muscular  exer- 
tion immediately  causes  dyspnoea.  On  the  other  hand,  ^^  long  dys- 
pnoea** is  generally  considerably  increased  in  one  who  has  an  acute 
disease,  by  the  fever.  Likewise,  there  are  cases  where  we  cannot 
dispense  with  the  idea,  which  formerly  was  not  clear,  of  an  "accom- 
modation/* 

Dyspnoea  further  occurs : 

(e)  In  diseases  of  the  heart  which  cause  stasis  of  blood  in  the  lung 
circulation.  These  are  mitral  insuflSciency  or  stenosis  of  the  left 
auriculo-ventricular  opening ;  also  heart-failure,  which  may  occur  in 
all  diseases  of  the  heart. 

It  is  evident  that  slowing  of  the  capillary  circulation  of  the  lungs 
diminishes  the  interchange  of  gases  in  the  whole  quantity  of  the 
blood;  but  generally  we  have,  beside  this,  a  diminution  of  the  alveolar 
lumen,  from  the  capillaries  being  swollen,  especially  in  the  so-called 
brown  induration  of  the  lungs. 

Increased  and  forced  respiration.  Forced  respiration  may  at  any 
time  be  associated  with  rapid  breathing  by  increase  of  dyspnoea.  The 
only  exceptions  to  this  are  those  cases  that  arise  from  pain  and 
paralysis,  both  from  reasons  that  are  easily  intelligible. 

Mechanism  of  forced  respiration.  This  is,  in  the  most  charac- 
teristic way,  different  from  normal  breathing,  namely,  that  while  the 
muscles  of  ordinary  inspiration  and  the  mechanical  conditions  of  ex- 
piration no  longer  suffice,  inspiration  and  expiration  are  assisted  by 
the  action  of  the  auxiliary  muscles  of  respiration. 

The  auxiliary  muscles  of  inspiration  are :  the  scaleni  muscles  in  the 
male  (in  the  female  they  act  even  in  quiet  breathing),  as  elevators  of 
the  two  first  ribs ;  the  sterno-mastoidei  draw  up  the  sternum  when  the 
head  is  fixed;  the  pectoralis  major  and  minor,  thelevatores  costarom. 
the  scrratus  post,  super.,  all  of  which  act  as  elevators  of  the  ribs,  the  firet 
named  when  the  upi)er  arms  are  fixed.  In  more  severe  dyspnoea  the 
trapezius,  tlie  levator  scapuhe,  the  rhomboideus,  are  brought  into 
action  to  elevate  tlie  scapula ;  in  severest  dyspnoea  the  extensors  of 
the  neck  assist  also,  and  tlien  we  notice  the  expansion  of  the  al« 
nasi  (see  under  Nose) ;  when  the  mouth  is  open  the  soft  palate  is 
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seen  to  be  drawn  up  during  inspiration ;  and,  finally,  even  those  mus 
cles  that  dilate  the  mouth  and  depress  the  larynx  may  be  brought 
into  action. 

Tlie  muscles  have  very  varying  degrees  of  importance,  the  greatest 
being  the  work  of  lifting  up  the  ribs,  the  sternum,  and  the  shoulders. 
The  expansion  of  the  alse  nasi  as  a  symptom  is  not  unimportant,  but 
really  does  not  at  all  assist  in  breathing. 

In  expiration  the  following  muscles  act  in  assisting  respiration :  Of 
first  importance  are  the  broad  muscles  of  the  abdomen,  especially  the 
traD8?ersas,  which  compress  the  abdominal  contents,  thus  pressing  up 
the  diaphragm ;  further,  the  quadratus  lumborum  and  serratus  post, 
infer.,  which  draw  down  the  lower  ribs. 

It  is  easy  to  distinguish  the  moderate  drawing-in  of  the  thorax  and 
epigastriam  which  occurs  in  normal  passive  expiration  from  the  active 
expiration  of  dyspnoea,  by  the  energy  of  the  act  in  consequence  of 
muscular  contraction.  Moreover,  the  contraction  of  the  broad  mus- 
cles of  the  abdomen  is  plainly  to  be  seen. 

Patients  with  forced  respiration  exhibit  still  other  appearances 
which  partly  stand  in  direct  relation  to  the  increased  energy  of  the 
breathing. 

That  the  thorax  may  be  entirely  easy  and  that  the  auxiliary  mus- 
cles may  be  able  to  act  better,  patients  prefer  the  upright  posture  to 
lying  down  (Orthopnoea,  p.  32) — indeed,  in  very  severe  dyspnoea,  they 
may  not  be  able  to  lie  down  at  all ;  the  arms  are  fixed  in  order  that 
the  upper  arms  and  shoulders  may  furnish  a  fixed  point  for  the 
auxiliary  muscles ;  and,  in  order  that  the  sterno-cleido-mastoidei  may 
act  most  efficiently  in  assisting  respiration,  the  neck  is  stretched  and 
the  face  somewhat  elevated. 

Not  infrequently  the  breathing  is  audible ;  in  forced  respiration,  it 
is  panting,  groaning.  In  stenosis  of  the  larynx  or  trachea  we  hear 
the  before-mentioned  hissing — stridor  laryngetis  vel  trachealis.  The 
Toice  is  weak,  oft«n  suppressed  ;  the  patient  speaks  with  short,  un- 
natural pauses ;  broken  speech. 

Here  belongs  the  so-called  inspiratory  "  dra wing-in."  Even  in 
healthy  people  we  sometimes  notice  with  forced  respiration  that  the 
lower  intercostal  spaces  in  the  beginning  of  inspiration  sink  in  some- 
what (a  simple  flattening-out  takes  place  from  the  contraction  of  the 

interco8ta^  muscles).     Drawing-in  that  is  more  marked  and  is  pro- 
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longed  during  the  whole  of  inspiration,  under  all  circumstances  is 
pathological ;  with  very  yielding  thorax  (children),  even  the  ribs  and 
the  lower  part  of  the  sternum  may  share  in  the  condition.  It  shows 
that  the  lungs  do  not  follow  the  motion  of  the  thorax — that,  there- 
fore, the  air  is  prevented  from  entering  the  alveoli. 

Hence,  all  forms  of  stenosis  of  the  larynx  (especially  frequent  with 
croup)  and  of  the  trachea  (likewise  both  bronchi)  cause  inspiratory 
drawing-in  of  both  sides,  most  markedly  of  the  lower  part  of  the 
sternum,  the  lower  ribs,  and  intercostal  spaces ;  if  the  stenosis  is  very 
marked,  the  condition  is  extended  to  the  upper  ribs  and  intercostal 
spaces,  as  far  as  the  jugular  and  supra-clavicular  spaces.  Stenosis  of 
a  bronchus  causes  inspiratory  drawing-in  of  one  side  when  the 
breathing  has  a  certain  degree  of  force,  beside  "lagging"  of  the 
affected  side.  Bronchitis  of  the  smaller  tubes  (especially  in  children) 
may  occasion  inspiratory  drawing-in  in  a  more  circumscribed  way,  as 
only  the  lower  part  upon  one  side.  But  we  may  also  sometimes  see 
an  extended,  very  marked  drawing-in  with  extensive  capillary  bron- 
chitis (with  atelectasis,  broncho-pneumonia)  in  children. 

There  are  two  reasons  why  stenosis  of  the  upper  air-passage  causes 
the  drawing-in  to  be  greatest  at  the  lower  part  of  the  chest,  and  which 
may  also  affect  the  ribs  of  this  part :  first,  the  air  entering  the  lungs, 
reaches  the  lowest  part,  as  being  the  furthest  removed,  last ;  secondly, 
if  the  thorax  is  yielding,  it  is  drawn  in  by  the  contraction  of  the  dia- 
phragm ;  for  if  the  diaphragm  cannot  descend  when  it  contracts, 
since  the  lung  does  not  follow  it,  then  the  dome  of  the  diaphragm 
becomes  a  fixed  point,  and  the  thorax  in  the  neighborhood  of  the 
insertion  of  the  diaphragm  is  drawn  inward  and  upward. 

Also,  expiratory  bulging  sometimes  takes  place  in  the  supn> 
clavicular  depression,  especially  in  marked  emphysema  of  the  upper 
part  of  the  lung,  as,  for  example,  after  whooping-cough  (see  p.  76); 
or  in  the  upper  intercostal  spaces,  when  large  cavities  are  adherent  to 
the  chest-wall,  as  in  pulmonary  phthisis.  With  this  appearance  there 
is  a  strongly-marked  pressure  in  the  thorax ;  hence  it  is  observed  onlj 
in  very  forced  expiration,  and  especially  in  strained  coughing. 

A^ery  frequently  we  find  in  cases  of  lung-cavities  with  expirat(»7 
bulging — especially  frequent  in  the  second  intercostal  space — the 
affected  intercostal  muscles  very  much  shrunken,  sometimes  fattj 
degeneration  of  them.  • 
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Finally,  the  picture  of  such  an  unfortunate  will  be  completed  by 

t\&e  expression  of  subjective  anxiety ;  sometimes  of  the  most  fearful 

agony ;  by  the  peculiar  expression  of  the  eyes,  the  consequence  of  the 

£latadon  of  the  pupils  which  always  exists  in  dyspnoea  (see  Nervous 

System);  lastly,  by  the  cyanosis  and  frequent  cold  sweat  {q,  v.). 

According  as  inspiration  or  expiration,  or  both,  are  difficult,  or  the 
loxiliary  muscles  of  respiration  are  brought  into  action,  we  distinguish 
an  xMfiratory  (pure  or  preponderating),  an  expiratory  (pure  or  pre- 
ponderating), a  mixed,  dyspnoea. 

Purely  inspiratory  dyspnoea  exists  with  paralysis  of  the  posterior 
erico-arytenoid  muscles  (dilators  of  the  glottis) ;  here  expiration  is 
free,  since  the  escaping  current  of  air  presses  the  vocal  bands  apart ; 
on  the  other  hand,  the  in-rushing  air  brings  them,  like  valves,  in 
contact,  and  hence  inspiration  may  be  hindered  even  to  threatened 
suffocation.  Tumors  and  foreign  bodies  may,  moreover,  be  sometimes 
80  located  as,  by  valve-like  closure,  almost  completely  to  preclude 
inspiration.  Further,  inspiratory  dyspnoea  occurs  with  increased 
activity  of  other  muscles  when  certain  respiratory  muscles  are  para- 
lyzed (as,  for  example,  in  paralysis  of  the  diaphragm,  increased 
tboracic  breathing  is  accomplished  by  the  auxiliary  muscles). 

Purely  expiratory  dyspnoea  is  observed  with  movable  tumors 
situated  below  the  glottis ;  the  out-going  air  pushes  them  against  the 
rima  glottidis,  but  in  expiration  they  are  drawn  to  one  side. 

Moreover,  a  preponderating  expiratory  dyspnoea  is  peculiar  to 
hronchM  asthma  (in  addition  to  the  always  present  inspiratory). 
Probably  we  correctly  assume  that  the  smallest  tubes,  spasmodically 
narrowed,  are  still  more  compressed  by  the  pressure  in  the  thorax 
during  expiration. 

The  disease  that  most  frequently  causes  expiratory  dyspnoea  is 
emphysema  of  the  substance  of  the  lungs  ;  the  diminished  power  of 
expiration  is  chiefly  from  the  loss  of  elasticity  of  the  lung-tissue,  the 
contracting  force  of  the  lungs ;  generally  there  is,  besides,  diminished 
thoracic  breathing — since,  if  the  thorax  is  too  rigid  to  expand  during 
inspiration,  then  it  is  also  not  contracted,  either  by  virtue  of  its  own 
elasticity  or  the  traction  of  the  lungs. 

Bronchial  asthma  of  long  duration  always  causes  emphysema  of 
lungs;  then,  of  course,  there  is  a  twofold  cause   of  expiratory 
^iyspnoea.    ' 
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In  genuine  emphysema  of  the  lungs  there  is  always  also  well-marked 
inspiratory  dyspnoea,  on  account  of  the  atrophy  of  lung-tissue  and 
capillaries  of  the  lung,  and  hence  diminished  breathing-surface.  More- 
over, it  will  be  understood  that  whenever  there  is  expiratory  dyspnoea, 
if  the  difficulty  of  expiration  is  not  equalized  by  forced  or  prolonged 
expiration,  there  must  result  a  simultaneous  inspiratory  dyspnoea; 
there  is  a  diminished  interchange  of  gases  in  the  lungs  resulting  from 
the  incompleteness  of  the  act  of  expiration ;  there  is  a  demand  for 
oxygen,  and  hence  forced  inspiration.  There  is  no  expiratory  dyspnoea 
with  vicarious  emphysema  of  the  lungs. 

Mixed  dyBpnoea — that  is,  where  it  is  manifest  in  equal  degree  in 
inspiration  and  expiration — is  by  far  the  most  frequent.  It  accom- 
panies all  the  diseases  of  the  respiratory  organs  not  mentioned  here, 
also  diseases  of  the  heart,  and  fever. 

Palpation  of  the  Thorax. 

This  method  of  examination  has,  on  the  one  hand,  an  independent 
value,  and  on  the  other  it  confirms  and,  with  sufficient  practice,  even 
adds  to  the  results  of  inspection.  It  is,  therefore,  very  wrong  to  omit 
it.  It  is  indispensable  on  account  of  its  simplicity,  and  because,  like 
inspection,  it  quickly  furnishes  a  result  in  a  general  way ;  moreover, 
its  result  is  often  decisive  in  differential  diagnosis,  in  a  certain  direc- 
tion, relative  to  vocal  fremitus. 

Palpation  of  the  thorax,  with  reference  to  the  respiratory  organs,  ifl 
made  for  the  purpose  of  ascertaining : 

1.  Possible  pain  upon  pressure. 

2.  The  respiratory  movements  of  the  thorax,  especially  as  to 
symmetry. 

3.  Any  friction-sounds  or  rjiles  that  may  be  felt. 

4.  Vocal  fremitus. 

In  addition,  there  are  some  rare  appearances  that  are  not  unim- 
portant in  differential  diagnosis. 

The  examination  with  reference  to  the  first  and  second  points  may 
be  combined  with  inspection  ;  the  trial  of  the  third  point  may  suitably 
be  settled  during  auscultation,  either  before  or  after.  Ordinarily  we 
test  the  vocal  fremitus  after  the  completion  of  percussion  and  auscnl- 
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tat  ion,  hence  we  conclude  the  physical  examination  of  the  thoracic 
organs  by  noticing  the  vocal  fremitus. 

We  pause  here,  in  the  course  of  the  examination,  and  only  speak  of 
the  first  and  second  points ;  the  two  others  will  be  introduced  under 
the  heads  of  Percussion  and  Auscultation. 

1.  Pain  canned  by  Pressure  upon  the  Thorax, 

In  diseases  of  the  chest  pain  is  common,  accompanying  the  diseases 
or  elicited  by  pressure.  In  case  it  really  refers  to  an  internal  organ, 
and  not  to  the  chest-wall,  it  indicates  disease  of  the  pleura  or  compli- 
cation with  the  pleura.  By  carefully  feeling  the  intercostal  spaces 
with  the  tips  of  the  fingers,  the  region  that  is  tender  on  pressure  may 
be  very  exactly  defined ;  it  is  generally  less  extensive  than  the  terri- 
tory of  spontaneous  pain,  since  the  latter  ordinarily  ^^  radiates." 

This  tenderness  sometimes  exists  with  exudative  pleuritis,  but  in 
this  disease  it  is  often  wanting ;  more  frequently  it  is  seen  in  croupous 
pneumonia  which  involves  also  the  pleura,  and  also  in  phthisis.  In 
the  latter  disease  it  generally  depends  upon  callous  thickening  of  the 
pleura. 

It  is  very  important,  but  also  frequently  difficult,  to  distinguish 
between  pleuritic  pains  produced  by  pressure  from  those  arising  in 
the  soft  parts  of  the  chest-^all  or  the  ribs.  Phlegmonous  inflam- 
mations and  abscesses  of  the  chest  are,  of  course,  easily  recognized. 
Pain  proceeding  from  a  rib  is  generally  characteristic ;  quite  circum- 
scribed, it  occurs  only  when  pressure  is  made  upon  the  affected  rib 
(caries,  periostitis,  over  fractured  ribs,  slight  pressure) ;  also,  rheu- 
matism of  the  chest-muscles  occasions  no  great  difficulty,  at  least  when 
it  is  in  the  superficial  muscles ;  the  muscle  is  ordinarily  sensitive  if 
pressed  between  two  fingers.  On  the  other  hand,  it  is  often  not  easy 
to  distinguish  between  pleuritic  pain  and  intercostal  neuralgia  ;  the 
latter  can  sometimes  be  distinguished  by  Valleix's  points  of  tender- 
ness, which  stand  wholly  out  of  relation  to  deep  breathing  or  cough. 
(See  Nervous  System.)  It  is  important  to  remember  that  neuralgic 
intercostal  pain  may  be  present  in  affections  of  the  pleura,  as  in 
tubercular  thickening  of  the  pleura  in  the  lower  part  of  the  thorax. 

In  short,  we  ought,  in  the  absence  of  other  indications  which  point 
to  a  disease  of  the  internal  thoracic  organs,  to  refer  a  pain  produced 
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hj  yrtasajt  apoo  the  thorax  rather  to  aomething  ebe  than  to  th^ 
l^eora ;  onlj  continaous  paiiu  always  at  the  same  places,  over  th^ 
upper  sectioiis  of  the  langSy  arising  either  spontaneously  or  frooa 
presBore,  is  sospicioos:  this  may  indicate  irritation  of  the  pleara^ 
from  tuberculoM  of  the  apices. 

FractureM  of  the  ribs  are  recognixed  by  crepitation,  and  also  hy 
dislocation  of  the  fragments;  also,  often  by  the  fiict  that  pressure 
at  any  part  of  the  broken  rib  causes  pain  at  the  seat  of  fracture. 
Moreover,  fracture  of  the  rib  may  cause  pleurisy.  Caries  of  the  rib 
may  also  excite  pleurisy.  Then,  in  recognized  pleurisy,  caries  ma 
be  proved  to  be  the  cause  by  the  circumscribed  pain  elicited  b 
pressure  upon  the  rib. 

It  must  also  be  mentioned  that  if  a  purulent  pleuritis  breaks  ou 
ward  (empyema  necessitatis),  it  causes  peripleural  inflammation,  an 
with  this  there  is  pain  upon  the  slightest  pressure,  besides  swelling 
redness,  heat,  oedema  of  the  skin,  and,  lastly,  fluctuation. 

To  the  above-mentioned  conditions  revealed  by  palpation  of  th 
thorax  must  be  added  pulsations  of  the  heart  felt  through  a  portioi^ 
of  infiltrated  lung  lying  over  the  heart,  and  also  in  the  so-called^- 
empyema  pulsans  (empyema  pulsatile). 

This  occurs  wlion  there  is  an  accumulation  of  pus  lying  over  the 
heart,  almost  always  upon  the  left  side,  to  whidi  the  pulsation  of  the 
heart  is  oommuiiioatod.  In  some  cases  it  is  very  difficult  to  distin- 
ffuinh  it  fn>ni  auourisra  of  the  aorta.  It  can  only  be  done  by  taking 
a  in>m|>rt»hon'<ivo  view  of  the  case.  (We  must  be  on  our  guard  in 
punoturing  or  in  making  an  exploratory  puncture.)  Sometimes  pulsa- 
\\\\m  »IH»  t»von  found  on  the  left  lower  posterior  portion  of  the  thorax. 
tViiMllv  Kovoral  causes  combine  to  produce  the  pulsation:  paresis  of 
\\\\s  iutmnrntiil  muscles,  higher  pressure  of  the  exudate,  direct  contact 
^Ull  tho  hwrt,  lastly,  as  indispensably  necessary,  powerful  action  of 
Itli^  hwirt. 

2.   Testing  the  Movement  during  Respiratum. 

Witfi  special  reference  to  symmetry,  with  some  practice,  palpation 
In  %  mo»t  excellent  method.  It  gives  more  exact  results  than  inspec- 
(loflf  and  makes  the  further  examination  easier,  in  that  it  directs  the 
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attendoD  immediately  to  the  diseased  side  or  the  region  of  the  thorax 
iffected. 

The  respiration  is  examined  by  placing  the  two  bands  alike  upon 
the  two  sides  of  the  chest.  In  order  to  test  the  breathing  of  the  upper 
divisions  of  the  lungs,  place  the  hands  flat  in  front,  gradually  diverging 
below,  80  that  the  tips  of  the  fingers  reach  to  the  lower  border  of  the 
ekyicle.  For  examining  the  lower  parts,  spread  out  the  hands  with 
tie  thumbs  extended  so  that  the  thumbs  rest  upon  the  angle  of  the 
ribs.  Behind,  only  the  respiration  of  the  lower  lobes  will  be  tested 
by  laying  the  flattened  hands,  with  the  thumbs  extended,  upon  the 
surface  in  such  a  way  that  the  points  of  the  fingers  reach  about  to  the 
middle  axillary  lines. 

For  exact  examination,  it  is  necessary,  if  possible,  for  the  physician 
to  be  exactly  before  or  behind  his  patient ;  the  latter  position  espe- 
cially i8  often  difficult  when  the  patient  sits  in  bed ;  it  is  best,  then,  to 
have  the  patient  slide  somewhat  down  toward  the  foot  of  the  bed. 

When  palpation  is  well  performed,  " lagging'*  over  the  apex  in 
beginning  phthisis,  or  the  '^  lagging  '*  of  the  lower  part  of  one  side  in 
pneumonia,  pleurisy,  infarction,  etc.,  is  recognized  with  great  exact- 
ness; this  is  of  great  importance,  because,  as  I  have  already  said, 
^^lagging"  may  be  in  many  diseases  for  some  time  the  only  symptom. 

We  may  also  test  the  action  of  the  diaphragm  with  reference  to  its 
symmetry  by  palpation.  We  place  the  hands  so  that  the  finger-tips 
cover  the  epigastrium ;  in  this  way  may  be  detected  the  lack  of  con- 
traction upon  one  side  (pleuritis  diaphragmatica,  local  peritonitis, 
Paralysis  of  one  phrenic  nerve).  Failure  to  contract  upon  both  sides 
is,  of  course,  seen  at  once. 

GENERAL   AND   PRELIMINARY   REMARKS    REGARDING  PERCUSSION.^ 

In  daily  life  we  learn  on  every  hand  that  bodies  of  different  physical 
Btnicture  give  forth  different  sounds  when  struck.  We  also  sometimes 
strike  an  object  in  order  to  determine  from  the  sound  it  gives  forth 
^bat  its  physical  condition  is — that  is,  whether  it  is  hollow  or  solid. 

'  In  this  chapter  the  author  follows  in  many  ways,  but  not  entirely,  the  views  and 
ni^thodsof  presentation  of  Weil,  whose  personal  pupil  he  was  for  ten  years  and  whose 
^^'-hiiigs,  in  the  courses  upon  percussion  which  tlie  author  has  conducted  for  four 
7^^.  were  in  many  respects  a  rule  of  conduct  to  him. 
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This  is  the  principle  upon  which  percussion  is  practised  on  the  human 
body ;  from  the  sound  elicited  by  the  blow,  we  judge  of  the  physical 
condition  of  the  part  which  lies  beneath  the  covering  of  the  body 
within  the  sphere  of  our  percussion-stroke. 

Hence,  percussion  gives  direct  information  regarding  organs  or 
parts  of  organs  which  lie  approximatively  near  to  the  surface  of  the 
body ;  in  general,  by  this  method,  we  penetrate  only  to  the  depth  of 
five,  or,  at  most,  seven  cm. 

1.  History  and  Methods. 

The  honor  of  the  discovery  of  percussion  belongs  to  a  physician  of 
Vienna,  named  Auenbrugger ;  the  paper  in  which  he  made  known 
his  method  appeared  in  1761  under  the  title,  Inventum  novum  ex 
percussione  thoracis  humaniut  signo  ahstrusos  intemi  pectoris  morbos 
detegendi.  For  almost  half  a  century  Auenbrugger 's  discovery  was, 
on  the  one  hand,  declared  to  be  without  importance,  and,  on  the 
other,  was  ridiculed,  until  the  year  1808,  when  Corvisart,  body 
physician  to  Napoleon  I.,  emphatically  revived  and  largely  improved 
it  by  a  translation  into  French,  with  a  commentary.  Then  the  truth 
began  really  to  prevail,  especially  by  the  influence  of  Piorry  in  France 
and  Skoda  in  Vienna.  The  former  was  the  founder  of  topographical 
percussion.  During  fifty  years  the  method  gradually  became  common 
professional  property.  Further,  and  up  to  the  most  recent  time,  it 
experienced  improvement  and  explanation  of  every  kind,  especially 
by  Wintrich,  Traube,  Biermer,  Gerhardt,  and  Weil.  For  sev^al 
years,  especially  since  the  labors  of  Veil,  it  appears  that  a  degree  of 
certainty  has  been  reached  in  regard  to  this  proceeding. 

In  the  course  of  the  development  of  percussion  several  methods  of 
striking  the  body  have  been  discovered,  most  of  which  still  have  value 
to-day. 

Auenbrugger  struck  directly  upon  the  thorax  with  the  tips  of  the 
finders :  direct  or  immediate  percussion. 

Piorry  discovered  indirect  or  mediate  percussion^  in  that  be  placed 
under  the  percussing  finger  a  small  plate  of  ivory — 2l  pleximeter, 

Wintrich  introduced  the  percussion-hammer,  which  had  already 
been  sometimes  used  by  Laennec  and  Piorry,  in  place  of  striking  with 
the  fingers. 
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Bat  finaOj,  in  more  recent  times,  the  method  of  indirect  percussion, 
witioat  instraments,  has  very  widely  prevailed.  The  index-  or  middle 
finger  of  the  left  hand  is  used  as  the  pleximeter,  which  is  placed  upon 
the  spot  to  be  percussed,  and  it  is  struck  with  the  index-  or  middle 
finger  of  the  right  hand  (finger-percussion). 

Of  these  methods,  that  of  Auenbrugger,  the   direct,   has   been 
dropped  as  being  less  practical,  while  now-a-days  the  three  in  use  are 
all  examples  of  the  indirect  method : 
I.  Finger-percussion. 
II.  Finger-pleximeter  percussion. 

HI.  Hammer-pleximeter  percussion. 

All  three  are  practised  and  taught  by  good  teachers  of  percussion ; 
all  three,  in  reality,  yield  equally  exact  results ;  the  secret  of  their 
value  lies  in  their  amplication. 

One  who  thoroughly  understands  finger-percussion  can  very  quickly 
aquire  a  knowledge  of  the  two  other  methods.  Hence,  I  am  most 
heartilj  in  accord  with  those  who,  in  their  teachings  and  writings, 
emphatically  recommend  their  students  at  first  to  practise  the  finger 
method  of  percussion  exclusively. 

I  think  it  superfluous  for  me  here  to  go  into  particulars  regarding 
the  technique ;  these  can  only  be  made  clear  in  the  clinic;  but  I  must 
femark  that  the  greatest  difficulty  in  finger-percussion  is  in  holding 
^be  percussing  finger  crooked,  like  a  hammer,  and,  at  the  same  time, 
having  the  wrist-joint  move  quite  freely.  Also,  the  numerous  forms 
of  percussion-hammers  and  pleximeters  (the  latter  of  glass,  ivory, 
hard  rubber,  and  wood,  in  different  forms)  cannot  be  described  here. 
It  appears  to  me  that  the  hammer  with  a  wooden  handle  and  a  metal 
head,  not  too  heavy,  is  rather  to  be  recommended;  likewise,  a 
medium-sized  oblong  ivory  pleximeter,  about  two  cm.  wide,  and  the 
s<Halled  double  pleximeter  of  Seitz.  Even  to  those  who  practise 
finger-percussion  this  last  is  recommended  for  percussing  the  supra- 
clavicular depressions.  There  is  one  point  of  great  importance :  that 
Ae  individual  should,  as  much  as  possible,  be  homogeneous  in  his 
method  and  in  accord  with  it  throughout :  in  percussing,  if  the  finger 
Diethod  is  used,  he  should  always  strike  upon  the  index-  or  always 
^pon  the  middle  finger  of  the  left  hand ;  the  pleximeter,  if  that  is 
^»  should  always  be  used  in  exactly  the  same  way,  etc.  Nothing 
^  Worse  than  frequently  to  change  methods  or  instruments,  be  the 
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change  ever  so  slight.  But  if  physicians,  as  is  true  of  many,  are 
accustomed  at  certain  parts  of  the  thorax  where  it  is  difficult  to  use 
finger-percussion,  regularly  to  employ  a  pleximeter,  or  both  pleximetcr 
and  hammer,  there  is  no  objection  to  this  twofold  method  ;  only  he 
must  be  master  of  the  two  methods  which  he  employs.  It  is  well, 
also,  always  to  repeat  the  same  method  upon  the  same  parts  of  the 
body. 

2.  Qualities  of  Sounds, 

By  our  striking  upon  the  body  we  cause  a  sound.  This  percussion 
sound  differs  according  to  the  condition  of  the  part  of  the  body  which 
is  shaken  by  our  percussion  blow. 

Two  principal  sentences  contain  the  foundation  of  percussion  : 

1.  When  we  strike  upon  a  solid  portion  of  the  body  entirely  finee 
from  air  we  elicit  a  toneless  sound  of  the  least  possible  intensity  and 
duration  ;  it  is  designated  as  '^  absolutely  deadened/'  or  as  a  '^  thigh 
sound,"  since  it  is  like  that  caused  by  striking  upon  the  thigh. 
[Deadness :  I  have  frequently  used  this  word  and  its  derivations  as 
giving  a  useful  and  accurate  discrimination  from  the  fieuniliar  English 
terms,  flatness,  dulness.     Deadness  is  more  than  dulness.] 

2.  If  organs  containing  air  lie  in  the  range  of  our  percussion  blow, 
then  these  give  forth  a  sound  of  a  certain  intensity,  duration,  and 
tone ;  this  sound  is  designated  as  '^  clear/' 

The  clear  sound  of  organs  containing  air  may  have  only  a  different 
degree  of  intensity  or  clearness.     Its  intensity  depends  upon : 

1.  The  length  of  the  oscillation.  It  is,  therefore,  stronger,  the 
stronger  the  blow;  and,  moreover,  the  nearer  the  organ  containing 
the  air  is  to  the  percussing  finger — that  is  to  say,  the  less  the  per- 
cussion-stroke is  weakened  by  the  tissue,  as  fat,  muscles,  bones  [also 
clothing],  intervening  between  it  and  the  air-cavity. 

2.  By  the  volume  of  the  parts  of  the  air-containing  tissue  set  in 
motion. 

Hence,  with  equal  strength  of  percussion,  we  have  in  different 
parts  of  the  body  different  intensity  and  different  clearness  of 
sound,  according  to  the  greater  or  less  amount  of  air  which  the 
tissues  contain,  or  according  to  the  nearness  or  distance  of  the 
air-cavity  from  the  surface  of  the  body — that  is,  from  the  percussing 
finger. 

It  is  according  to  the  change  of  these  conditions  in  the  human 
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body  that  we  obtain  the  different  clear  sounds ;  we  may  meet  every 
grade  from  absolute  deadness  to  a  very  clear — the  peculiarly  clear — 
soand.  These  intervening  grades  are  designated  as  '^  relative  dull- 
ness" (that  is,  in  comparison  with  a  real  clear  sound  it  is  dull). 


Fio.  16. 


FiQl7. 


Fig.  18. 


^g.  16.— Diagrammatic  representatipn  of  the  difference  between  weak  and  strong 
ptnuflsion  under  circumstances  that  are  otherwise  alike.  The  length  of  the  arrows 
conttponds  with  the  strength  of  the  percussion ;  the  size  of  the  triangle  designates  the 
voltiineof  the  portion  of  lung  affected  by  the  blow,  and,  at  the  same  time,  the  intensity 
of  the  Bound. 

%  17.— Representation  of  the  difference  of  result  with  a  percussion-stroke  of  equal 
'^'^ogth,  but  when  the  thickness  of  the  covering  of  the  body  variet).  Clear  sound, 
relatireiy  dull  sound,  no  resonance — that  is,  absolutely  dull  sound. 

fig.  18.— Representation  of  the  effect  upon  percussing  over  a  thick  covering  of  the 
^7>  Over  the  apex  and  border  of  the  lung  the  sound  is  less  intense  than  over  the 
^  of  the  lung,  on  account  of  the  diminished  volume  of  lung-tissue,  the  percussion- 
*^ke  having  the  same  force,  and  this  tolerably  strong. 

Absolutely  dead  or  dull  sounds  differ  according  as  they  proceed 
from  muscle,  bone,  etc.  We  cannot  wholly  ignore  these  differences, 
w  if  not  existing. 

On  the  other  hand,  the  clear  sounds  fall  into  the  two  following 
important  divisions: 

1.  Tympanitic  iound  (the  name  is  from  tympanon;  the  kettle- 
^niin  or  tymbal,  not  exactly,  but  very  nearly,  produces  it).  This 
approaches  a  musical  note,  so  that  we  can  exactly  define  its  place  on 
"^e  musical  scale,  and  it  is  actually  shown  formed  from  regular  oscil- 
Wons  in  the  rotating  reflected  image  of  the  sensitive  gas-flame.  It 
shows,  also,  according  to  the  different  conditions  to  be  described  later, 
snarply  definable  differences  of  pitch.  A  tympanitic  sound  such  as  is 
frequently  met  with  in  the  body  can  easily  be  produced  if  one  strikes 
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upon  his  own  cheeks,  which  have  been  inflated,  but  not  too  strongly 
stretched. 

2.  The  clear  sound  called  non-tympaniticj  also  more  briefly  "  lung- 
sound*' — a  very  practical  designation.  This  has  no  sound  definable 
by  its  pitch,  but  yet  it  may  be  known  in  general  as  "high**  or 
"deep." 

Hence,  both  the  tympanitic  and  the  non-tympanitic  sound  have  a 
certain  intensitj/  and  duration;  but,  while  the  latter  only  approxi- 
matively  may  be  designated  as  high  or  deep,  the  pitch  of  the  tone 
brings  it  toward  the  tympanitic.  Both  occur  in  a  very  high  degree 
of  clearness  and  in  all  degrees  of  relative  dulness  ("relative  dullness  " 
or  "dull  tympanitic  sound*'),  even  to  an  often  unnoticeable  transition 
to  absolute  dullness. 

1.  In  the  foregoing,  we  give  those  designations  which,  in  late 
years,  we  have  without  exception  employed  in  our  instruction  on  per- 
cussion. Regarding  the  large  number  of  other  terms  for  qualities 
of  sound  which  the  older  teachers  of  percussion  have  introduced, 
but  which,  to  the  great  advantage  of  clearness  of  mutual  under- 
standing, have  more  and  more  disappeared  from  the  literature  of  the 
subject,  we  refer  to  the  classical  work  by  Weil  on  Topographical 
Percussion,  We  have  in  fact,  as  will  be  seen,  followed  the  nomen- 
clature proposed  by  Weil,  with  only  one  exception ;  the  term  dull  is 
avoided,  and  in  place  of  it  we  have  employed  the  expression  (which, 
it  is  true,  is  somewhat  circumstantial)  "absolutely  smothered,**  or 
"thigh-sound.*'  This  was  done  because,  over  and  over,  we  found 
that  pupils  were  reminded  of  the  "  dull  sound  of  the  kettle-drum,** 
"dull  roaring,*'  etc.,  and,  hence,  were  confused;  in  short,  because  the 
expression  does  not  grammatically  designate  what  is  intended  in 
teaching  percussion.  "Absolute  smothered  sound  **  has  this  advantage 
— that,  to  the  beginner,  it  is  a  new  association  of  words ;  it  cannot, 
therefore,  so  easily  occasion  confusion.  Moreover,  the  expression 
alwaya  summons  one  to  a  more  exact  testing  as  to  whether,  at  the 
particular  place,  there  is  really  absolute  or  only  relative  dullness ; 
and  every  teacher  of  percussion  knows  how  much  this  is  needed — 
that,  for  instance,  in  percussing  the  lower  part  of  the  right  mammil- 
lary  line  the  so-called  relative  liver-dullness  is  spoken  of  as  absolute 
dullness. 

2.  For  the  sake  of  brevity  and  clearness,  we  also  have  really  not 
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gone  into  the  many  ideas  and  the  manner  of  explaining  them  pre- 
sented bj  others,  on  this  subject,  which  was  formerly  quite  confused, 
and  is  even  yet  difficult.  But  we  cannot  abstain  from  citing  here  the 
three  fiindamental  sentences  from  Skoda : 

(a)  All  fleshy  parts,  not  containing  air  (except  tense  membranes 
and  filaments),  also  fluid  accumulations,  give  an  entirely  dead  and 
empty,  scarcely  distinguishable  percussion-sound,  which  can  be  demon- 
strated by  striking  upon  the  thigh. 

(i)  Only  bones  and  cartilage  when  directly  struck  give  a  peculiar 
sound. 

[c]  Every  sound  which  we  elicit  by  percussing  the  thorax  and 
abdomen,  and  which  differs  from  the  sound  of  the  thigh  or  bone, 
comes  from  air  or  gas  in  the  chest  or  abdominal  cavity. 

3.  The  acoustic  character  of  the  clear^  and  that  of  the  relative  or 
absolutely  dull,  Bound  is  clearest  expressed  if  we  say :  the  dull 
sound  is  a  very  slight  noise  of  short  duration ;  the  clear,  non-tym- 
panitic  sound  is  a  noise  louder  and  of  longer  duration,  with  a  trace 
of  being  a  note ;  this  latter,  however,  is  so  little  apparent  that  it 
either  cannot  at  all  be  recognized,  or  only  in  general,  as  to  its  being 
high  or  deep.  In  the  tympanitic  sound,  with  the  discordant  mingling 
of  tones,  a  tone  predominates  of  such  a  character  that  it  is  plainly 
beard  and  its  musical  pitch  distinguished. 

Tht  Oonditiona  that  determine  the  Quality  of  the  Sounds  and  their 
Production  in  the  Body. — The  Feeling  of  Resistance. 

The  tympanitic  sound  exists : 

1.  Over  cavities  that  contain  air  or  gas,  if  they  are  surrounded  by 
^alls  moderately  smooth  and  capable  of  reflexion,  and  if  they  com- 
Dttunicate  with  the  external  air  through  an  opening,  the  walls  being 
stiff  or  yielding.  The  intensity  of  the  tympanitic  sound  thus  pro- 
duced depends  upon  the  conditions  (mentioned  on  page  107)  influ- 
encing the  intensity  of  clear  sounds  in  general.  The  musical  pitch  of 
Ae  sound  is  determined  by  : 

(fl)  The  size  of  the  communicating  opening ;  the  larger  it  is  the 
•higher  the  tone. 

(^)  The  volume  of  the  cavity  containing  the  air ;  the  larger,  the 
deeper  the  tone. 
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{c)  If  the  walls  are  yielding,  membranous,  by  their  ten$ion;  lax 
membranous  walls  make  the  tone  deeper. 

2.  Over  air-containing  cavities  with  yielding,  membranous  walk,  if 
the  cavities  are  closed — that  is,  do  not  communicate  with  the  external 
air ;  only  the  walls,  and  with  them  the  enclosed  air,  must  not  be  too 
tense.     Here  the  pitch  is  determined  only : 

{a)  By  the  volume  of  the  air-cavity.     (See  above  under  J.) 

{b)  By  the  tension  of  the  wall,     (See  above  under  c.) 

But  if  the  tension  of  the  wall  (and  with  it  the  enclosed  air)  of  a 
closed  cavity  reaches  a  certain  degree,  then  the  percussion-tone  be- 
comes clear  and  non-tympanitic.  Likewise,  cavities  that  are  closed 
on  all  sides  by  stiff  walls  give  a  non-tympanitic  sound. 

The  tympanitic  sound  mentioned  under  1  is  called  "open,"  that 
under  2  "closed;"  the  former  has  a  much  more  pronounced  tym- 
panitic character — that  is,  the  pitch  of  the  tone  appears  more  dis- 
tinctly than  the  latter. 

When  the  cavities  are  cylindrical,  communicating  outward  by  an 
opening,  the  pitch  of  the  tone  is  determined  by  the  length  of  the 
cylinder ;  the  longer  it  is,  the  higher  the  tone.  Some  experiments, 
illustrating  what  has  been  said,  are  easily  performed  and  are  strongly 
recommended  to  beginners :  Take  an  empty  Florence  flask  and  percuss 
upon  its  mouth,  either  directly  or  hold  the  pleximeter  lightly  over  its 
mouth,  then  diminish  the  quantity  of  air  by  partly  filling  the  bottle 
with  water;  if  possible,  also  compare  the  differences  of  pitch  which 
are  produced  by  diffierent  lengths  of  the  neck  of  the  bottle,  other  con- 
ditions remaining  the  same.  Percuss  a  rubber  gas-bag  which  is  at 
first  only  mode'dtely  inflated,  then  more  tensely,  with  air.  In  this 
way  one  can  very  easily  illustrate  the  most  important  of  the  laws  that 
have  been  mentioned. 

8.  Finally,  tympanitic  sound  occurs  under  quite  other  conditions, 
namely,  in  certain  conditions  of  the  lungs  which  have  this  in  common 
— that  they  probably  accompany  a  want  of  tension  of  the  lung-tissue. 

Referring  to  what  was  said  above  under  1,  we  add  that  the  open 
tympanitic  sound  occurs  in  the  human  body,  under  normal  relationsi 
when  the  mouthy  larynx,  and  trachea  are  percussed;  pathologically, 
when  percussing  lung-cavities  which  are  in  open  communication  with 
the  air-passages ;  further,  if  in  consequence  of  shrinking  of  the  apices 
of  the  lungs,  the  trachea,  or  in  consequence  of  shrinking  or  thickening 
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of  tbe  laDg  where  it  covers  a  fissure,  a  primary  bronchus,  would  be 
reacled  by  the  percussion-stroke,  and  would,  therefore,  be  itself  per- 
coflsed;  and,  finally,  the  open  tympanitic  sound  sometimes  occurs  with 
open  pneumothorax. 

Herewith  we  notice  a  peculiarity  of  this  sound,  which  truly  stands 
in  a  certain  (although  still  not  altogether  clear)  relation  to  the  laws 
abore  enunciated  regarding  the  pitch  of  the  open  tympanitic  sound : 
the  sound  is  higher  with  the  mouth  open,  deeper  with  the  mouth 
doeed.  If  this  occurs  when  percussing  a  lung-cavity  (or,  also,  in 
open  pneumothorax)  it  is  called  Wintrich's  change  of  sound;  if  on 
percossioQ  of  the  trachea  or  a  primary  bronchus,  then  we  speak  of 
WxOiams's  tracheal  tone. 

In  addition  to  what  was  said  above  under  2,  we  remark  that  in  the 
bnman  body  the  closed  tympanitic  sound  is  heard  over  the  stomach 
and  bowels ;  in  rare  cases  over  closed  pneumothorax ;  and,  finally, 
in  pneumopericardium. 

Now,  while  it  is  difficult  to  apply  the  rules  regarding  the  change  of 
pitch  to  the  open  tympanitic  sound,  since  the  cavities  of  which  we  are 
speaking  are  of  most  extremely  complicated  form  and  have  very  dif- 
ferent walls,  the  influence,  on  the  one  side,  of  the  volume  of  the  cavity, 
and  on  the  other,  the  influence  of  the  tension  of  a  membranous  wall, 
are  shown  over  the  stomach  and  intestines.  A  greater  volume,  as  in 
the  stomach  and  colon  in  comparison  with  that  of  the  small  intestine, 
deepens  the  sound ;  while  increased  tension  heightens  it,  and  even 
renders  it  non-tympanitic. 

We  add  to  what  was  said  above  under  3,  that  the  normally  clear, 
non-tympanitic  sound  over  the  lung  becomes  tympanitic  if  the  tension 
of  the  lung-tissue  diminishes — i.  e.,  if  the  lung,  following  the  pull  of 
its  elasticity,  is  able  to  retract.  This  is  true  in  all  cases  where  the 
pleural  cavity  is  diminished,  hence,  especially  in  exudative  pleuritis. 
The  tympanitic  sound  is  found  where  the  retracted  lung  lies  against 
the  thorax.  All  the  other  changes  of  the  thoracic  and  abdominal 
cavities,  working  in  the  same  way  which  have  been  before  mentioned, 
occasion  these  phenomena. 

Probably,  for  the  same  reason — i.  e.,  in  consequence  of  the  relaxa- 
tion of  the  lung-tissue — a  tympanitic  sound  is  heard  in  croupous 
f^umonia  during  the  stages  of  engorgement  and  of  resolution ;  in 
^iema  of  the  lungs;  and,  finally,  in  the  neighborhood  of  thickened 
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parts  of  the  lungs.  In  the  latter  relation  the  tympanitic  sound  o?er 
the  apices  of  the  lungs  in  the  beginning  of  tuberculosis,  where  lung- 
tissue  containing  air  is  situated  between  groups  of  small  tubercular 
masses,  is  of  some  diagnostic  importance. 

In  these  cases  we  must  assume  that  the  lung-tissue  has  become 
loose  and  ductile,  and  has,  therefore,  lost  its  power  of  stretching.  It 
has  not  yet  been  established  that  this  explanation  is  correct. 

Metallic  sound.  We  thus  designate  such  a  variety  of  tympanitic 
sound  by  which  a  metallic  character^  produced  by  a  very  high  over- 
tone, either  occurring  with  the  sound  itself,  a  peculiar  metallic  tane^ 
or  it  is  produced  afterward,  metallic  after-sounds.  The  metallic  sound 
exists  over  not  too  small,  very  smooth-walled,  regular  cavities,  both  open 
and  closed.  Hence,  we  find  it  sometimes  over  the  normal  stomaeh^ 
intestines^  and  sometimes  over  lung-cavities^  in  pneumothorax^  pneumo- 
pericardium. It  is  best  brought  out  in  percussing  with  the  so-called 
rod  pleximeter,  or  in  percussion-auscultation  (Heubner).     (See  later.) 

The  clear  non-tympanitic  sound  occurs  where,  "  within  the  sphere 
of  action  of  acoustics,  there  is  found  tissue  containing  air,  but  whose 
capacity  for  vibration  is  more  diminished  than  in  those  cases  in  which 
the  tympanitic  sound  occurs '^  (Weil,  Handbook  of  Topographical 
Percussion^  2d  ed.,  p.  35).  It  is  heard  over  the  normal  lungs — a 
remarkable  fact,  since  a  lung  that  has  been  removed  from  the  body, 
even  if  it  is  inflated  to  a  volume  corresponding  with  the  condition 
during  life,  gives  a  sound  that  more  nearly  approaches  the  tympanitic 
than  the  non-tyrapanitic.  Why  a  lung  in  the  thorax  loses  wholly  the 
tympanitic  character  of  its  sound  is  not  entirely  clear ;  but  we  cannot 
help  thinking  that,  in  some  way  or  other,  the  chest-wall  is  the  cause. 

The  intensity  of  this  lung-sound  is  sufficiently  explained  by  the 
rules  given  above ;  its  pitchy  only  approximately  recognizable,  is 
chiefly  influenced  by  the  tension  of  the  lung- tissue.  We  have  men- 
tioned above  that  retracted  and  relaxed  lung-tissue  gives  a  tympanitic 
sound ;  if  the  tension  is  only  slightly  diminished,  then  there  is  only  a 
very  deep  {and  abnormally  clear)  non-tympanitic  sound.  This  occurs, 
also,  in  emphysema  of  the  lungs,  but  sometimes  in  exudative  pleurisy, 
and  also  in  pneumonia  in  the  air-containing,  infiltrated  adjacent  sec- 
tions of  the  lungs.  The  transition  from  the  non-tympanitic  to  the  tym- 
panitic sound  over  the  lungs  may  be  thus  summarized :  According  to 
the  diminution  of  the  normal  tension  of  the  healthy  lungs,  there  takes 
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place  in  the  thorax  a  change  of  the  dear  non-tympanitic  sound  to  an 
abnorauJly  clear  and  deep,  and,  in  yery  marked  relaxation,  to  a 
tjmpinitie  soond.  To  the  above  corresponds  the  fact  that  in  very 
deep  respiration,  at  the  height  of  inspiration,  at  many  points  of  the 
tix)nz,  the  respiratory  sound  is  distinctly  higher,  while  in  deep 
eipintion  it  is  deeper  ('^  change  of  respiratory  sound,"  Friedreich). 

Moreover,  we  hear  the  lung-sound  over  the  $tomach  and  bowehy  if 
they  are  very  much  inflated  with  gas,  where  gas,  as  well  as  wall,  is 
under  marked  tension;  finally,  in  entrance  of  air  into  the  cavities  of 
the  body,  in  case  their  walls  are  thereby  made  tense ;  this  especially 
happens  in  most  cases  of  pneumothorax  (except  that  open  pneumo- 
thorax frequently  gives  a  tympanitic  sound).     (See  above.) 

The  deadened  sound.  Absolutely  deadened  or  thigh-sound  is  met 
with  *^  if  only  structures  that  are  free  from  air  lie  within  the  sphere 
where  the  percussion-stroke  acts  acoustically ''  (Weil).  Since  this,  at 
best— t  e.,  with  the  strongest  percussion — reaches  only  to  the  depth 
of  six  to  seven  cm.,  and  not  so  much  as  this  in  a  lateral  direction, 
therefiyre,  in  case  of  only  strong  percussion,  absolutely  deadened  sound 

Fio.19. 

Entirely  deidep»d :        ---^>J 
Clear: 


Cofwloff  of  the  tody : 


Biagninmatic  reprasontation  of  pemuBion  over  a  thick  ooyering  of  the  body.  The 
ibort  tfrow  indicates  weak,  the  long  one  strong,  percussion.  With  weak  percussion  we 
l»Te  abtoluteljr  deadened  resonance ;  with  strong  percussion  a  clear,  although  less 
iatoMe,  sound  (indicated  hy  the  hatched  triangle).  ' 

would,  after  all,  be  found  where  we  percussed  over  airless  structure 

of  sufficient  size,  in  case  an  organ  containing  air  was  not  directly  in 

contact  with  it.      If  we  percuss  still  less  strongly,  we  should,  as  a 

nuitter  of  course,  the  sooner  receive  an  absolutely  deadened  sound. 

In  the  human  body  we  have  next  to  consider  the  internal  organs 

not  containing  air,  (^led  **  parietal  **  if  they  lie  in  contact  with  the 

^  of  Uie  body ;  and,  also,  the  coverings  (subcutaneous  fat,  muscles^ 
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bones)  if  they  are  of  sufficient  magnitude.  Thus,  frequently,  in  the 
neighborhood  where  the  heart  is  parietal,  and,  further,  where  the  liver 
also  is,  even  with  strong  percussion  there  is  absolutely  deadened  sound 
Not  infrequently,  however,  especially  over  the  heart,  absolute  deaden- 
ing does  not  exist,  since  the  structures  containing  air  lying  under  or 
near  by  may  be  reached  chiefly  through  transmission  by  the  chest- 
wall,  though  it  may  be  only  by  its  vibration,  and  may  give  the  clear 
sound  belonging  to  the  air-containing  structures. 

As  regards  the  skeletal  coverings,  in  abnormally  fat  persons,  and 
in  oedematous  diseases,  these  sometimes  attain  such  proportions 
that  even  strong  percussion  yields  an  absolutely  deadened  sound ;  in 
normal,  moderately  fat  persons  it  is  only  the  fossa  infraspinata  that 
very  frequently  gives  absolutely  dull  sound. 

But,  further,  parietal  tumors,  and  especially  fluid  accumulations 
in  the  pleura  and  peritoneum  (more  rarely,  thickening  of  the  lungs), 
occasion  absolutely  deadened  sound  in  case  they,  together  with  the 
skeletal  covering,  possess  sufficient  depth  and  breadth. 

Moreover,  over  ribs  markedly  bowed,  as  over  the  point  of  sharpest 
bending-out  of  the  thorax  in  kypho-scoliosis,  absolutely  deadened 
sound  may  take  the  place  of  the  lung  sound;  also,  here,  often  a 
peculiar  change  of  the  lung  (aplasia)  plays  some  part. 

Relatively  dull  sound  occurs  where  air-containing  structures  of 
only  small  size  are  percussed,  or  where  structures  containing  air  are 
made  to  vibrate  only  slightly  by  percussion,  or  where  these  two  con- 
ditions are  met  with  together.  Thus,  a  relatively  dull  sound  is  ob- 
tained with  feeble  percussion  of  air-containing  structures,  while  strong 
percussion  of  the  same  yields  a  clear  sound ;  the  blow  reaches  only  a 
small  volume  of  the  air- containing  organ,  and  it  moreover  causes  in 
it  oscillations  of  only  moderate  amplitude.  Likewise,  where  the 
volume  of  lung-tissue  is  small,  as  over  the  apices  and  just  over  the 
lower  border  of  the  lungs,  the  sound  is  relatively  dull,  and  this  is 
true  even  with  strongest  percussion,  since  there  is  here  only  a  small 
portion  of  air- containing  material  to  be  acted  upon.  Finally,  eveiy 
layer  of  airless  tissue  which  lies  over  an  air-containing  tissue  or  space 
causes  a  deadening  of  the  percussion-sound  of  the  latter — t.  ^.,  a  rela- 
tively deadened  sound — if  the  overlying  layer  is  not  so  thick  as  to 
cause  an  absolutely  deadened  sound.  Subcutaneous  fat,  muscles, 
bones,  parietal  tumors,  thickening  of  lungs,  layers  of  fluid,  callositiefl 
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— all  these,  as  overlying  airless  masses,  deaden  the  soand  in  proportion 
to  their  size. 

A  special  description  is  required  both  of  parietal  and  of  deeply 
seated  airless  parts  which  normally  contain  air,  such   as   appear 

Fio.  20. 


ClaM":—  _ 
^  .     .  „  ^  No  diflforencd 

lUlattTely  dall :  — r^^  cleun 


lun^ 


Weak  percussion.  Stroog  percussion. 

Dtai^mmatic  representation  of  the  value  of  gentle  percussion  in  determining  parietal 
ooD>len.<ation  in  the  lungs.  The  length  of  the  arrow^  indicates  the  strength  of  the  per- 
mwion.  the  size  of  the  hatched  triangle  the  extent  of  the  vibrations  in  breadth  and 
dfpth.  We  notice  that  weak  percussion  is  better,  Ijecause  it  gives  a  deadened  sound 
over  the  thickening,  while  over  the  lung  it  gives  a  clear  sound. 

especially  in  the  lungs  as  acute  and  chronic  pneumonic  thickenings^ 
infarction,  and  tumors  For  ascertaining  such  solidifications  it  is 
necessary  not  to  percuss  too  strongly ;  then  we  shall  plainly  make 

Fio.  21. 
a«ar: 


i  difference 
Ab»latel7  doll :  -  -o..^  In  cleam 


lun^  I    ^  ^^'^ 


Strong  percuBsion.  Weak  percussion. 

Diagrammatic  representation  of  the  value  of  strong  percussion  in  determining  con- 
demotion  in  the  lungs  lying  at  some  distance  from  the  surface.  The  strength  of  the 
perruMion-stroke  is  indicated  by  the  length  of  the  arrows.  The  hatched  triangle  shows 
the  extent  of  the  oscillations  in  breadth  and  depth. 

out  the  place  where  there  is  air  by  the  difference  in  sound,  if  the 
given  patch  of  thickening  measures  as  much  as  about  five  cm.  in 
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breadth  and  two  cm.  in  depth  (see  Fig.  20).  Deposits  which  are 
located  at  aboat  three  to  four  cm.  in  depth,  if  thej  are  correspond- 
ingly large,  may  be  detected,  but  only  by  very  strong  percussion; 
then  we  elicit  a  relatively  deadened  sound  in  the  midst  of  what  is 
quite  normal,  as  is  shown  by  Fig.  21. 

Sensation  of  Resistance. — We  introduce  here  the  description 
of  this  symptom,  although  it  really  belongs  under  Palpation,  but  in 
truth  it  is  most  intimately  connected  with  Percussion. 

With  the  percussing  finger  (less  distinctly  with  the  hammer)  the 
examiner  forms  an  opinion  of  the  degree  of  renstance^  or,  to  express  it 
better,  concerning  the  degree  of  capacity  of  the  parts  lying  beneath  U 
to  vibrate.  This  feeling  of  resistance  is  strongest,  the  power  to  vibrate 
least  conceivable,  where  it  is  absolutely  deadened,  the  sound  identiod 
with  the  ^^ thigh  sound'';  hence,  normally,  where  we  strike  upon  thick 
muscle,  also  bones  and  muscles ;  pathologically,  it  is  especially  distinct 
over  large  pleuritic  exudations^  very  thick  pleura,  solid  parieUd 
tumors  of  the  chest ;  over  large  solid  abdominal  swellings  ;  and  in 
extremely  rare  cases,  in  extensive  thickening  of  lungSy  where  the 
bronchi  are  completely  stopped  (as  in  the  so-called  '^  massive  pneit- 
mania  "  of  the  French. 

When  the  percussing  hammer  is  used,  to  ascertain  the  feeling  of 
resistance  the  index-finger  is  placed  upon  the  head  of  the  hammer. 
This  has  always  seemed  to  me  a  very  poor  substitute  for  finger- 
percussion. 

Other  authors,  as  Weil,  find  a  marked  feeling  of  resistance  only  over 
massive  layers  of  fluid.  I  have  often  convinced  myself  of  the  presence 
of  marked  resistance  in  the  cases  above  mentioned. 

4.  Topographical  Percussion :  Determining  the  Parietal  Boundaries 

of  Organs. 

Only  of  a  part  of  the  internal  organs  can  we  determine  the  bound- 
aries by  percussion  on  the  surface  of  the  body.  The  conditions  of  audi 
determinations  are  these : 

(a)  That  the  given  organ  be  parietal. 

(b)  That  it  yield  a  sound  differing  from  its  surrounding  tissues. 
Hence  we  can  mark  oif  the  boundaries  of  a  parietal  organ  that  gives 

an  absolutely  deadened  sound  from  one  that  gives  a  dear  (tympanitie 
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or  non-tympanitic)  soand,  as  the  liver  from  the  lung  or  stomach,  the 
beart  from  the  lung;  of  a  parietal  organ  that  gives  a  tympanitic 
Bound  from  one  that  yields  a  non- tympanitic  sound,  as  the  lung  from 
the  stomach  or  the  intestine ;  of  parietal  organs  with  tympanitic 
Boonds  of  different  pitch,  as  the  stomach  from  the  intestines ;  and 
also,  though  very  seldom,  two  organs  of  non-tympanitic  sound,  in  case 
they  are  of  very  different  pitch,  as  pneumothorax  from  lung  lying 
against  the  opposite  side. 

Bat  we  can  never  recognize  the  boundaries  between  two  organs 
giving  deadened  sound  (heart  and  lungs),  nor  between  the  heart  and 
fluid  effusion  in  the  pleura  (see  below). 

Method  of  Determining  the  Boundary. — Generally  we  percuss 
from  an  organ  that  yields  a  clear  sound  toward  that  which  gives  a 
deadened  sound  and  upon  the  line  which  stands  perpendicular  to  the 
expected  boundary-line  (hence  the  pleximeter  or  the  pleximeter-finger 
is  placed  parallel  to  the  boundary-line).  We  proceed  by  long  stages 
upon  this  perpendicular  (striking  it  at  intervals  of  about  3  cm.), 
until  the  sound  has  so  distinctly  changed  that  we  are  convinced  that 
we  are  over  another  organ.  Then  we  define  the  boundaries  by  placing 
the  pleximeter  at  shorter  and  shorter  intervals  until  we  have  defined 
the  boondaries  as  sharply  as  possible.  This  is  traced  by  means  of  a 
blue  pencil.  After  the  boundaries  have  been  determined  at  various 
points  and  they  have  been  thus  marked,  then  the  points  are  united  in 
aline,  which  is  the  boundary-line  of  the  particular  organ.  The  rule 
»wrt  important  to  observe  is  to  percuss  very  lightly  along  the  border 
of  the  organ  we  are  trying  to  locate. 

It  is  easy  to  see  the  reason  for  this:  1.  By  strong  percussion^ 
M  of  the  liver  close  to  the  lower  border  of  the  lungs,  we  should  at  the 
s&me  time  disturb  the  adjacent  lung  and  so  would  elicit  a  noticeable 
clear  sound,  and  we  should  then  easily  think  that  we  were  still  over 
the  lung.  In  the  same  way,  in  determining  the  lower  border  of  the 
liver,  by  strong  percussion  we  disturb  the  intestine  which  here  lies 
under  the  thin  portion  of  the  liver,  and  so  get  a  tympanitic  tone. 

2.  The  ear  perceives  the  very  slight  differences  of  sound  which  exist 

npon  the  border-line  (we  remember  the  lower  border  of  the  lung,  how 

the  clear  sound  yielded  by  it  must  have  slight  intensity)  better  if  the 

soand  is  itself  slight. 

For  those  who  are  trained,  the  simplest  method  may  be  recom- 
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mended,  that  on  approaching  the  boundary  between  the  two  orgai 
should  successively  percuss  the  more  lightly. 

After  this  indispensable  explanation  of  the  general  rules  fo 
cussion,  we  again  take  up  in  succession  the  methods  of  examinat 
the  respiratory  organs. 

PERCUSSION  OF  THE  THORAX,  ESPECIALLY  OF  THE  LUNG5 

1.  Methods. 

It  is  best  first  to  percuss  patients  who  are  out  of  bed  in  the  i 
ing  posture,  and  later,  if  necessary  for  the  front  of  the  chest, 
down.  Upon  bedridden  patients  the  examination  of  the  chest  i 
ducted  with  the  patient  in  the  dorsal  position ;  for  percussii 
back,  we  have  the  patient  sit  up.  We  must  then  take  care  th 
patient  sits  in  a  symmetrical  position,  but  with  the  least  possibl 
sion  of  muscles ;  the  head  is  held  exactly  straight,  and  especii 
percussing  the  supraclavicular  depressions  it  must  not  be  tumc 
the  dorsal  position  the  arms  lie  quietly  by  the  side  of  the  tl 
Both  in  sitting  and  standing  the  patient  bows  the  back  a  litt 
clines  the  head  slightly  forward,  allows*  the  shoulders  to  han 
folds  the  forearms  across  the  chest.  Every  contracting  mus( 
creases  the  thickness  of  the  covering  by  its  swelling  and  increas 
impression  of  dulncss;  hence  contraction  of  the  muscles  of  the  1 
must  as  much  as  possible  be  prevented. 

In  finger-percussion  of  the  front  of  the  chest  with  the  patient 
dorsal  position,  we  approach  the  bed  if  possible  so  as  to  stand  < 
left  side  of  the  patient.     From  the  other  side  it  is  not  possi 
place  the  finger  of  the  left  hand,  used  as  a  pleximeter,  symmeti 
(see  below)  upon  the  two  sides  in  both  supraclavicular  spaces. 

We  proceed  in  such  a  way  as  to  compare  at  every  situatio 
percussion-note  of  points  that  are  symmetrically  located.  We 
take  particular  care  to  strike  exactly  upon  symmetrical  points, 
wise  the  "  comparative  percussion  "  has  no  value.  Moreover, 
we  wish  to  make  an  exact  comparison  throughout,  we  take  car 
not  only  to  percuss  at  symmetrical  points,  but  to  percuss  with 
strength,  and  somewhat  moderately. 

We  first  percuss  the  supraclavicular  depressions,  first  on  the 
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then  on  the  left,  whereby,  in  cases  where  it  is  of  special  importance, 
we  determine  the  upper  boundaries  of  the  apices  of  the  lungs ;  then, 
in  the  same  way,  the  infraclavicular  spaces  are  percussed ;  on  the  two 
sides  in  finger-percussion  we  must,  if  possible,  hold  the  pleximeter 
hand  in  such  way  as  always  to  have  the  wrist  toward  the  middle  line 
of  the  thorax  and  the  pleximeter  finger  pointing  outward. 

Then  we  percuss  the  third  intercostal  space  right  and  left,  then 
downward  only  on  the  right,  and  usually  only  in  the  intercostal 
spaces.  We  do  not  further  compare  it  with  the  left  side,  since  the 
heart  lies  here,  which  is  percussed  by  itself.  Then  follows  the  deter- 
mination of  the  right  lower  border  of  the  lungs  according  to  the  rules 
gi?en  above  regarding  the  determination  of  parietal  organs.  We 
percoss  upward,  comparing  the  two  sides  of  the  thorax,  again  in  the 
intercostal  spaces.  When  we  wish  to  percuss  high  in  the  axillae,  the 
arms  are  to  be  abducted.  Then  follows  the  determination  of  the 
boundaries  of  the  right  and  left  borders  of  the  lungs  in  the  middle 
axillary  lines.  Sometimes  it  is  valuable  also  to  percuss  from  the 
infraclavicular  spaces  sideward  and  downward  upon  a  line  which  is  at 
right  angles  with  the  course  of  the  ribs. 

In  percussing  the  back  we  first  compare  the  sound  over  the  apices 
of  the  lungs,  thus  completely  defining  their  upper  boundaries ;  then  we 
percuss  on  the  right  and  the  left,  comparing  corresponding  intercostal 
spaces  as  we  proceed  downward  to  the  lower  borders  of  the  lungs. 
Then  we  percuss  on  the  sides  of  the  spine  below  the  angles  of  the 
scapulae,  comparing  symmetrical  points.  The  boundaries  of  the  lungs 
ve  best  determined  in  the  scapular  lines. 

In  this  way  the  thorax  is  generally  to  be  percussed.  But  the 
presence  of  pathological  conditions  that  require  one  to  be  especially 
careful  in  the  examination  of  certain  parts  may  give  the  preference  to 
special  methods  of  examination.  These  have  been  in  part  already 
mentioned  in  the  general  division.  They  follow  directly  from  what 
^M  said  there.  They  will  be  again  mentioned  in  the  description  of 
percussion  in  pathological  conditions  of  the  lung. 

2.  Normal  Sound  over  the  LungSj  Trachea^  and  Lamyx.     The 

normal  boundaries  of  the  lungs. 

It  is  shown  that  in  percussion  of  the  lungs  in  general  over  the 
Qonnal  long  there  is  elicited  a  non-tympanitic  sound.    But  this  sound 
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as  regards  its  intensity  is  individuaXly  very  different  in  differezat 
persons,  also,  in  each  single  chest  it  is  not  alike  throughout,  bvat 
exhibits  individual  regional  differences. 

The  individual  variations  arrange  themselves  first  according  to  tlm.^ 
amount  of  fat.  Very  fat  bodies  give  a  less  clear  thoracic  sound,  or  £zi 
order  to  yield  a  clear  sound  they  must  be  percussed  more  strongly , 
requiring  perhaps  the  use  of  the  hammer ;  but  it  is  evident,  as  ir^ 
have  said,  that  this  is  unfavorable  for  determining  the  boundarii 
for  which  the  rule  is  to  employ  very  light  percussion. 

Farther,  the  percussion-note  of  the  chest  differs  according  to  ag^ 
with  children,  having  a  more  elastic  thorax,  as  well  as  with  aged 
sons  with   thin  structural  coverings  and  somewhat  lax  or  rare! 
lungs,  it  is  higher  in  pitch  than  in  persons  in  middle  life. 

But  also  in  the  individual  thorax  the  different  regions  normall; 
give  different  clearness  of  sound.  In  other  words,  one  region  comB-  " 
pare<l  with  another  yields  a  relatively  deadened  sound,  and  accordin^^ 
to  the  two  chief  points  of  view  previously  mentioned,  namely,  acoordL- — 
ing  to  the  varying  thickness  of  the  covering  and  according  to  the  sii 
of  the  lungs.     Hence  we  remark  the  following  facts: 

(a)  Over  the  apices  of  the  lungs,  even  with  strong  percussion,  th< 
sound  is  not  very  intense ;  for  though  the  covering  is  thin,  the  volumi 
of  the  lung  tissue  is  small. 

(6)  In  the  infraclavicular  spaces,  and  still  more  in  the  second  inter- 
costal spaces,  the  sound  is  very  intense  (covering  thin,  more  lung 
tissue). 

(c)  Farther  down,  not  only  in  the  male,  but  in  still  higher  degree 
in  the  female,  the  sound  is  deadened  by  the  pectoral  muscle  or  by  this 
and  the  mamma ;  in  the  female  the  sound  may  be  absolutely  deadened 
over  the  mamma ;  and  this  notwithstanding  the  fiu^t  that  the  lung- 
tissue  is  here  very  considerable. 

{d)  Upon  the  back,  the  apices  yield  a  sound  of  very  slight  inten- 
sity, since  here  there  is  a  very  small  volume  of  lung  and  a  very  thick 
body  of  muscle.  Over  the  scapulce  there  is  likewise  a  very  deadened 
sound,  at  the  spine,  and  directly  below,  even  a  thigh-sound.  In  the 
interscapular  spaces  the  sound  is  clearer. 

(e)  Below  the  scapulce  and  at  the  sides  of  the  chest  the  sound  is 
very  intense. 


f 
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(/)  Strictly  speaking,  here  also  belongs  the  description  of  the  so- 
died  ^^ relative  heart  and  liver  deadening,''    (See  page  124.) 

Now,  it  is  further  very  important  to  know  which  similarly  situated 
points  on  the  thorax  normally  give  the  same  kind  of  sound,  since  it  is 
especiallj  by  comparative  percussion  that  we  seek  to  ascertain  the 
presence  of  disease  on  one  side.  We  may  say  that  in  healthy  people 
marked  du9imilarity  of  sound  at  symmetrical  parts  of  the  chest  on 
the  right  and  left  sides  exists  only : 

In  the  neighborhood  of  the  hearty  as  compared  with  the  corre- 
sponding part  on  the  right. 

At  the  two  tides:  on  the  left  side  normally  the  sound,  almost  as  far 
back  as  the  spine  and  forward  in  front  at  varying  height  as  far  some- 
'     times  as  the  fourth  rib,  is  often  clearer  than  on  the  right,  and  of  some- 
what tympanitic  tone  (combining  with  the  sound  of  the  stomach  or 
colon). 

In  addition,  there  is  a  slight  inequality  sometimes  posteriorly  over 
ike  apices.  In  right-handed  persons,  the  sound  on  the  right  side  at 
that  location  may  sometimes  be  met  with  a  little  less  clear,  because 
the  muscles  are  somewhat  more  developed.  On  the  left  side,  in  left- 
handed  persons,  the  case  is  reversed. 

Lastly,  it  is  necessary  to  mention  a  point  of  greater  importance — 

that  over  the  whole  sternum  there  is  a  clearer,  non-tympanitic  sound, 

even  where  there  is  no  lung-tissue  at  all,  as  at  the  upper  part  of  the 

manubrium  (trachea)  and  over  the  left  half  of  the  lower  part  of  the 

corpus  sterni.      The  sternum  acts  as  an  unusually  thick  pleximeter, 

and  yields  therefore  throughout,  and  in  equal  strength,  the  sound  of 

the  lung  lying  in  contact,  spread  out  over  its  inner  surface. 

The  larynx  and  trachea  in  the  neck  in  front  give  the  tympanitic 
sound  of  a  hollow  cavity  with  smooth  walls.  This  has  the  peculiarity 
oi  being  higher  and  more  plainly  tympanitic  with  the  mouth  open  than 
with  it  closed  (Williams's  tracheal  tone,  tracheal  change  of  sound). 
The  cause  oi  bhis  phenomenon  is  not  quite  clear ;  the  explanation 
given  by  Neukirch,  and  accepted  by  Weil,  is  based  upon  the  assump- 
:ion  of  the  resonance  of  the  mouth  changing  with  its  opening  and 
;lo8ing.     This  will  be  referred  to  later. 

Normal  Percussion-boundaries  op  the  Lungs.  —  It  is  not 
>o98ible  to  define  the  boundaries  of  the  lungs  perfectly  by  percussion. 
Moreover,  by  percussion  we  can  only  establish  : 
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1.  The  apicet  bo  far  as  they  rise  above  the  clavicle :  they  a 
tinguished  by  their  clear  sound  in  comparison  with  the  det 
sound  of  their  surrounding  soft  parts. 

2.  The  boundaries  of  the  left  lung  at  the  inei»ura  cardiaet 
lung  sound  from  the  absolutely  deadened  sound  of  the  bear 
lung-heart  boundary. 

3.  The  lower  border*  of  the  lunge,  this  especially  at  the 
border  of  the  right  lung :  the  lung  sound  marks  the  boundary 
absolutely  deadened  sound  of  the  liver — the  lut^-liver  boundar^ 


Boandsiyofthalungau  determineil  by  perRUSsioa  in  frmil.  (After  WtiL.)  j 
eiMntof  the  luDg  upward;  c/,  the  lower  limit  of  the  lungi;  bd,  the  ralalioiu 
lung  Bad  heart  at  the  incitura  cardiacs.  The  atroDglj- hatched  surface  rspreui 
portiuDB  of  the  heart  aud  liver  which  are  parietal ;  the  lighter  hatching  ihowa 
railed  relative  heart  and  liver  deadncaa.    (See  below.) 

At  the  lower  border  of  the  left  lung,  first  about  from  the 
miliary  to  the  middle  of  the  middle  axillary  line,  the  lung 
marks  the  boundary  of  t)ie  tympanitic  sound  (stomach,  or  more : 
also  intestines) — lung-ttomaeh  boundary  ;  next,  the  lung  sounc 
the  deadened  sound  of  the   spleen — lang-rpUen  boundary; 
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Iwdj,  from  the  deadened  sound  of  the  kidney — the  hnag-kidnet/ 
\mdary. 

It  la  difficult  to  determine  the  boundaries  of  the  lungs,  since  the 
Merence  of  sound  is  oft«n  slight,  especially  as  the  tympanitic  sound 
of  the  stomach  often  mingles  with  the  lung  sound  higher  up  than  the 
Hi«omical  border  of  the  lower  limits  of  the  lung;  moreover,  the 
Inier  bonndariee  of  the  lungs  close  up  to  the  spine  on  hoth  sides, 
«csa3e  of  the  thick  layers  of  the  erector  spinse,  require  strong  per- 
fsion,  and  this  is  unfavorable  for  determining  the  boundaries.  (See 
»l»re.) 

Pia.  S3. 


Bonnduy  of  the  lunga  aa  determined  bj  percuuioa  tipon  the  back.    (A.ller  Weil.) 


We  cannot  determine  by  percussion  the  front  borders  of  the  lungs 
wbind  tho  sternum.  This  is  the  case  because  the  lungs  lie  close  to 
w^n  other  for  some  distance  there,  and  also  because  the  sternum,  like 

*  firm  bone,  yields  a  uniform  sound  and  it  is  not  possible  to  recognize 

*  'iifference  of  sound  in  what  lies  beneath  it :  it  yields  throughout  a 
dttr  sound,  very  like  the  lung  resonance  over  the  ribs. 
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1.  The  apicet  so  far  as  thej  rise  above  the  clavicle :  tbey  are  di 
tingaished  b;  their  clear  sound  in  comparison  with  the  deadeiu 
soond  of  their  surrounding  soft  parts. 

2.  The  boandariea  of  the  left  lung  at  the  ineixura  cardiaea :  t1 
lung  sound  from  the  absolutely  deadened  sound  of  the  heart — t. 
lung-heart  boundary. 

S.  The  lower  bordert  of  the  lunga,  this  especially  at  the  low 
border  of  the  right  lung :  the  lung  sound  marks  the  boundary  of  tl 
absolutely  deadened  sound  of  the  liver — the  lung-liver  boundary. 


Boundary  of  the  lungs  as  itetermined  by  percussian  in  fronl.  (After  Weil.)  gh,  ( 
ext«nlof  tlie  lung  upwanli  c/,  the  lower  limit  of  tbe  lungs;  6  d,  the  rolBtioni  oft 
lung  and  heart  at  this  itici!iura  cnnliaca.  The  etroagly-halched  aurface  reprsMDU  t! 
portions  of  the  lieart  aud  livor  which  are  parietal ;  the  lighter  batching  shows  the  i 
called  relative  heurt  a>id  liver  deiuliiesa.    (See  below.) 

At  the  lower  border  of  the  left  lung,  first  about  from  the  mai 
miliary  to  tbe  middle  of  the  middle  axillary  line,  the  long  soui 
marks  the  boundary  of  the  tympanitic  sound  (stomach,  or  more  rare 
also  intestines) — lung-stomach  boundary  ;  next,  the  lung  sound  fro 
the  deadened  sound  of   the    spleen — lung-spleen  boundary;    an 
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Iwtlj,  from  the  deadened  soand  of  the  kidney — the  lung-kidnei/ 

It  is  difficult  to  determine  the  boundaries  of  the  lunge,  since  the 
Mmnce  of  sound  is  often  slight,  especially  as  the  tympanitic  sound 
of  the  stomach  often  mingles  vlth  the  lung  sound  higher  up  than  the 
•Mtomical  border  of  the  lower  limits  of  the  lung;  moreover,  the 
lower  boandariee  of  the  lungs  close  up  to  the  spine  on  both  sides, 
Wiiw  of  the  thick  layers  of  the  erector  spinse,  require  strong  per- 
cussion, sod  this  is  nnfevorable  for  determining  the  boundaries.  (See 
iiove.) 

Fio.  23. 


wODdujof  the  lungs  sa  detormined  by  percuesion  upon  tbe  Uocb.    (An«r  Wbiu) 
ab,  the  upper  limitiof  the  lunga;  c  d,  lower  limits. 

"6  cannot  determine  by  percussion  the  front  borders  of  the  lungs 
Mnind  the  sternum.  This  is  the  case  because  the  lungs  lie  close  to 
^h  other  for  some  distance  there,  and  also  because  the  sternum,  like 
*fifm  bone,  yields  a  uniform  sound  and  it  is  not  possible  to  recognize 
» aiflerence  of  sound  in  what  lies  beneath  it :  it  yields  throughout  a 
*™'»oiuid,  very  like  the  lung  resonance  over  the  ribs. 
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Hence,  it  may  also  be  explained  that  the  lower  part  of  the  anterior 
border  of  the  right  lung,  which  behind  the  stemam  is  limited  by  the 
heart,  cannot  be  defined  by  percussion ;  we  much  more  receive,  in- 
stead of  the  actual  boundary  of  the  right  lung,  one  that  is  apparent 
— where  the  uniform  sternal  sound  is  exchanged  for  the  absolutely 
deadened  sound  of  the  heart  at  the  left  border  of  the  sternum.  In  front 
the  base  of  the  right  lung  does  not  extend  so  far  down  as  the  left — 
the  right  coming  as  low  as  the  inferior  border  of  the  fifth  rib,  while 
the  left  corresponds  with  the  superior  border  of  the  sixth  rib. 

Relative  heart-  and  liver-dullness.  The  determination  of  the  lung- 
heart  and  the  lung-liver  boundaries  is  made  more  difficult  by  the 
peculiar  circumstance  that,  on  account  of  the  small  volume  of  lung- 
tissue  at  the  border  of  the  lungs,  the  resonance  of  the  lungs  imme- 
diately over  the  borders  has  very  slight  intensity,  a  relatively  deadened 
sound.  We  percuss  from  the  lung  toward  the  liver  with  strong  or  mod- 
erately strong  strokes,  and  find,  say  in  the  mammillary  line  at  the 
fifth  rib,  a  strong  relatively  deadened  sound  which  the  beginner  is 
inclined  to  regard  as  absolute  liver-dullness.  But  this,  as  has  been 
said,  corresponds  with  the  thinning  of  the  lungs  at  the  lower  border. 
In  this  way  a  zone  of  relative  dullness  manifests  itself  over  the  whole 
of  the  lower  border  of  the  right  lung,  except  close  to  the  spine  behind, 
and  in  a  similar  but  somewhat  smaller  zone  the  heart-dullness  bows 
round  and  to  the  left ;  this  is  the  (incorrectly)  so-called  relative  liver- 
and  relative  heart-dullness,  as  indicated  by  the  light  shading  in  Figs. 
22  and  23.  Also,  sometimes,  there  is  such  a  relative  dullness  over 
the  lung-spleen  boundary.  It  does  not  exist  over  the  lung-stomach 
boundary,  because  here,  by  moderate  percussion,  the  coincident  sound 
of  the  stomach  causes  a  low  tympanitic  sound. 

These  zones  are  diagnostically  important  only  in  isolated  cases,  and 
they  have  nothing  to  do  with  enlargement  of  the  heart,  liver,  or  spleen. 

In  order  to  avoid  deception  by  these  conditions,  when  determining 
the  boundaries  it  is  necessary  to  take  care : 

1.  To  percuss  lightly  in  determining  the  boundaries  of  the  lungs. 

2.  To  mark  the  lung-heart  and  the  lung-liver  boundary,  that  is 
the  border  of  the  lungs  where  the  relative  dullness  passes  into  abso- 
lute dullness,  or,  in  other  words,  where,  in  percussing  from  the  lungs 
toward  the  heart  and  the  liver,  the  dullness  begins  to  be  so  marked 
that  it  no  longer  increases. 
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On  the  average,  that  is,  in  middle  life,  we  thus  find  (compare  Figs. 
22  and  23) :  the  lung-liver  boundary  in  the  mammillary  line  at  the 
siith,  in  the  middle  axillary  line  at  the  eighth,  in  the  scapulary  line 
at  the  teath  rib ;  the  lower  border  of  the  left  lung :  in  general  as  high 
as  the  right  only  in  the  mammillary  line  at  the  lower  border  of  the 
nzth  rib ;  the  lung-heart  boundary :  at  the  fourth  rib  and  more  or 
less  JDst  without  the  parasternal  line ;  the  upper  Umite  of  the  apices  of 
^  btngs:  three  to  five  cm.  above  the  clavicle. 

IHfferenceM  by  reason  of  age.  In  children,  the  lower  border  of  the 
longs  is  from  a  half  to  a  whole  intercostal  space  higher ;  in  old  per- 
sons, it  is  that  much  lower  (Weil).  There  is  a  like  difference  as 
regards  the  lung-heart  boundary.  That  is,  the  lungs  increase  with 
the  years,  as  compared  with  other  organs. 

Ditplaeement  of  lower  border  of  the  lungs  is  manifest  by  percussion : 

1.  In  deep  inspiration  and  expiration  (active  mobility) :  in  the  mid- 
dle axillary  line  the  lower  border  sinks  with  deepest  inspiration  about 
three  to  four  cm. ;  in  the  mammillary  and  scapular  lines  about  two  to 
three  cm. ;  in  deepest  expiration  it  rises  up  not  quite  so  much  above 
the  average  location  (Weil).  With  deep  inspiration,  at  the  incisura 
cardiaca  the  lung  moves  so  as  quite  to  cover  the  heart ;  and  it  may 
even  entirely  obscure  the  heart  dulness. 

2.  In  change  of  position  (passive  mobility) :  when  lying  upon  one 
or  the  odier  side  the  lower  border  of  the  lung  of  the  opposite  side 
ffloves  down  as  much  as  three  to  four  cm.  (Gerhardt,  Salzer,  Weil). 


3.  Abnormal  Sound  over  the  Lungs.    Abnormal  position  of  the 

border  of  the  lungs. 

A.  Dullness  :  Deadened  Resonance. — In  order  not  to  overlook 
"'ght  deadening  we  must  remember  what  was  said  upon  comparative 
Percussion  on  page  124 ;  if  the  comparison  with  the  opposite  side  is 
ii^&dmissible,  as  when  both  sides  are  diseased,  then  the  comparison 
'^  Blade  with  the  adjacent  parts  upon  the  same  side,  bearing  in  mind 
^he  normal  regional  differences  of  intensity  of  sound. 

^08,  in  disease  of  both  apices  we  sometimes  recognize  the  dead- 
^^  of  the  apex  to  be  l^s  affected  by  comparing  the  resonance  over 
"^e  latter  with  the  percussion-resonance  a  little  lower  down  ;  remem- 
bering that  normally  the  resonance  over  the  first  and  second  inter- 
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oostal  spaces  must  be  clearer  than  in  the  supraclavicular  space,  and 
clearer  than  over  the  third  intercostal  space. 

But  also,  without  further  consideration,  we  must  not  designate  every 
deadness  as  due  to  an  internal  organ,  but  consider  the  deadening 
influence  of  a  sharply-bowed  rib,  etc.  Slight  deadening^  without  anv 
other  pathological  evidence,  especially  over  the  apices,  is  to  be  given 
value  with  very  great  caution. 

(a)  Resonance  is  deadened  by  the  development  of  airless  tissue  in  the 
lungs  either  by  condensation  or  by  solid  new  formations  in  them. 

In  croupotis  pneumonia  the  lung-tissue  in  the  height  of  the  disease  is 
in  the  stage  of  hepatization.  Generally  in  a  large  region  it  is  completely 
deprived  of  air  through  the  filling  of  the  alveoli  with  inflammatoir 
exudation.  An  intense  deadening  is  coextensive  with  this  condition 
It  seldom  becomes  absolutely  deadened  like  the  thigh-sound,  but  there 
can  generally  be  recognized  a  slight  tympanitic  tone.  The  feeling  of 
resistance  is  generally  likewise  correspondingly  increased,  but  not  so 
much  as  is  the  case  with  a  pleuritic  exudation. 

Thigh-dulness  and  very  marked  feeling  of  resistance  may  exist  with 
croupous  pneumonia  if,  besides  the  lung-tissue,  the  bronchial  tubes  of 
that  part  of  the  lung  are  likewise  completely  filled  with  the  exudation 
(^'massive  pneumonia**),  or  if  the  croupous  pneumonia  is  complicated 
with  a  large  pleuritic  exudation,  which  is  then  almost  always  behind 
and  low  in  the  chest.  The  extent  of  the  deadening  in  croupous  pnea- 
monia  very  frequently  corresponds  with  a  lobe  of  the  lung,  beaose 
of  its  being  a  lobar  pneumonia,  or  there  is  evidence  of  an  enlargeoeot 
of  the  lobe  in  all  directions  (the  inflammatory  exudation  spreads  oat 
to  a  considerable  extent).  Often,  therefore,  in  this  disease  we  naj 
recognize  the  boundaries  of  the  lobe  in  the  figure  of  the  area  of  deid* 
ening,  or  the  boundaries  which  correspond  to  the  tracing  of  the  We 
enlarged  in  all  directions.  The  infiltrated  part  of  the  long  may.  hot- 
ever,  be  also  smaller,  especially  on  the  surbce  of  the  lungs,  occapjiag 
so  small  an  extent  as  not  to  cause  any  recognixable  deadeuBg* 
Auscultation  (which  see)  here  leads  to  a  oondusion  sooner  than  per- 
cussion. 

In  the  neighborhood  of  an  infiltration  the  resonance  is  geaffsl'j 
abnonually  loud  and  deep,  even  slightly  tympanitic  (compare  what  is 
said  of  croupous  pneumonia  under  B.  Tympanitic  Soond). 

Since  the  infiltrated  lobe  of  the  lung  is  aomewhat  luget  dni 
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Donnal,  sometimes  in  pneumonia  of  the  whole  lower  lobe  deadness 
will  be  found  posteriorly  as  &r  up  as  the  apex  without  the  apex  being 
involved  Percussion  upon  the  front  of  the  chest  then  yields  a  very 
load,  deep  sound  over  the  upper  jpart  of  the  upper  lobe.  Further,  for 
tie  same  reason,  in  pneumonia  of  the  left  lower  lobe  the  lower  borders 
of  the  deadness  may  overstep  the  region  of  the  normal  boundaries  of 
the  langs,  as  the  marking  out  of  the  lung-stomach  boundary  then 
shows  that  the  so-called  ^^ halfmoon-shaped  space"  is  somewhat 
smaller.    (See  under  Digestive  Apparatus.) 

Also  in  catarrhal  or  lobular  pneumonia  and  tuberculosis  (in  the 
so-called  infiltrated  tuberculosis  of  a  larger  part  of  the  lungs)  there 
may  be  an  extended  thickening  and  a  corresponding  deadening. 
OfieD,  indeed,  there  are  pathological  deposits  so  small  that  their 
presence  is  not  revealed  by  percussion ;  but  though  widely  scattered, 
they  are  interspersed  with  points  still  containing  air  and  hence  give  a 
clear  sound.  Then,  because  the  tissue  of  the  parts  still  remaining 
normal  is  somewhat  lax,  the  resonance  is  often  tympanitic.  Or,  the 
latter  sound  is  mingled  with  that  of  deadness  from  the  infiltrated  parts 
^the  tympanitic  deadened  sound. 

In  tuberculosis  of  the  apices  of  the  lungs  there  is,  at  the  beginning, 
in  very  slight  measure,  a  mingling  of  thickened  parts  with  tissue  con- 
taining air,  but  relaxed ;  hence  the  resonance  in  the  beginning  over 
the  diseased  apex  is  very  often  tympanitic  or  tympanitic-deadened,  in 
comparison  with  the  healthy  apex.  Moreover,  there  is  early  retraction 
of  the  upper  boundary  of  the  apex  upon  the  affected  side.  (See  under 
Diminution  of  the  Boundaries  of  the  Lungs.) 

Large  hemorrhagic  infarctions  and  sections  of  the  lungs  compressed 
even  to  the  point  of  not  containing  any  air,  as  from  pleuritic  exuda- 
tions, tumors,  and  large  pericardial  exudations,  may  likewise  give  a 
deadened  sound.  Finally,  it  is  conceivable  that  solid  tumors  of  the 
lungs  (sarcoma,  carcinoma)  produce  the  same  effects  in  case  they  lie 
'ipon  the  surface  or  attain  to  a  certain  size. 

(h)  Resonance  is  deadened  by  the  presence  of  a  deadening  medium 
over  the  lungs — that  is,  between  it  and  the  percussing  finger. 

Most  important  of  these  is  pleuritic  exudation.  Generally,  this  first 
appears  low  down  posteriorly  in  the  complementary  space  and  above 
'^?  and  if  it  amounts  to  as  much  as  400  cubic  cm.  it  may  even  be 
Agnized  by  light  percussion.     Corresponding  with  the  increase  of 
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the  exudation  the  area  of  deadness  will  gradaUj  become  more 
extensive;  its  limits  ordinarily  correspond  with  a  fluid  sar&ce 
which,  while  the  patient  is  in  the  posture  most  frequendy  assumed,  is 
somewhat  horizontal ;  that  is  to  say,  in  bedridden  patients  the  fluid 
levels  itself  high  up  on  the  posterior  wall  of  the  thorax,  and  the 
limits  on  the  sides  and  in  front  drop  off  sharply ;  while  with  people 
who  are  much  out  of  bed,  or  may  still  be  at  work,  the  fluid  standi 
equally  high  in  front  and  at  the  back  of  the  chest.  When  the  effusion 
is  very  large  the  deadness  may  extend  even  to  the  apex,  both 
anteriorly  and  posteriorly.  It  quickly  becomes,  with  considerable 
effusion,  an  absolute  deadening  and  with  the  most  marked  feeling  of 
resistance. 

Corresponding  with  the  increase  of  the  fluid  the  lung  becomes  lax 
in  an  ever-increasing  area,  since  it  may  then  follow  its  elastic  trac- 
tion ;  immediately  over  the  fluid  it  gives  deadness,  and  when  ther^ 
is  a  large  exudation,  where  at  least  there  is  ordinarily  left  a  district 
with  clear  sound,  namely,  high  in  front,  it  yields  an  abnormally^ 
loud  and  deep,  or  a  tympanitic  sound,  sometimes  cracked-pot  sounA 
(see  page  134).     A  very  large  exudation  may  even  compress  th< 
lung  to  such  a  degree  as  to  expel  all  air. 

When  there  is  a  certain  amount  of  exudation  its  weight  p 
upon  the  diaphragm,  increases  the  affected  pleural  cavity  toward  th< 
side,  presses  out  the  side  of  the  thorax  (see  above),  and  pushes 
mediastinum  and  the  heart  over  toward  the  sound  side  (see  Displ 
ment  of  the  Heart).      The  downward  pressure  of  the  diaphragm 
cases  of  pleurisy  of  the  right  side  is  recognized  by  the  liver  bein^ 
lower  (see  Percussion  of  the  Liver).     In  pleurisy  of  the  left  side,  i^ 
may  directly  be  made  out  by  locating  the  upper  boundary  of  the  so- 
called  ''  halfmoon-shaped  space." 

When  the  plet  ral  surfaces  directly  over  the  exudate  are  glueJ 
together,  then  in  change  of  position  of  the  patient  the  pleuritic  exuda- 
tion is  not  movable,  and  the  boundaries  of  the  deadness  are  therefore 
not  changeable ;  not  infrequently  the  exudation  is  entirely  ^  capsu- 
lated  "  by  the  adhesion  of  the  pleural  surfaces.  If  the  exudation  is 
reabsorbed,  then  the  evidences  of  expansion  and  of  displacement,  on 
the  one  hand,  and  the  deadness  (and,  indeed,  according  to  its  extent, 
likewise  its  intensity),  on  the  other  hand,  steadily  disappear.     Often 
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the  upper  border  of  deadness  then  shows  as  a  bowed  line  with  its 
eoDTexity  upward  (Damoiseau*s  curve). 

If  a  new  pleuritic  exudation  takes  place  between  pleural  surfaces 
ilreadj  adherent  from  a  former  attack,  then,  of  course,  it  remains 
confined  within  the  space  thus  prepared — "  encapsulated,  circumscribed 
plenrifly."  The  boundaries  of  the  exudation  may,  in  these  cases,  take 
iTeiyyaiying  course. 

Sydrothorax  practically  gives  rise  to  similar  appearances ;  but  it 
M  generally  on  both  sides,  yet  not  infrequently  with  a  very  different 
amount  upon  the  two  sides.  Further,  hydrothorax  always  shows  in 
change  of  position,  although  only  after  a  certain  time,  a  change  of  its 
relation  to  the  thorax  in  such  a  way  that  it  tends  to  take  possession 
of  the  part  of  the  thorax  that,  for  the  time  being,  is  the  lowest ; 
I  accordingly,  there  is  what  may  be  called  a  passive  mobility  of  the 
boundaries  of  deadness. 

Serons  or  purulent,  or  ichorous,  effusion  into  the  pleural  cavity  com- 
plicating pneumothorax  (sero-,  pyo-pneumothorax)  is  distinguished 
from  the  above  by  its  mobility  with  the  change  of  posture.  It  be- 
haves like  the  water  in  a  bottle  when  the  position  of  the  latter  is 
changed ;  in  every  situation  the  fluid  maintains  a  horizontal  surface, 
and  occasions  at  the  same  time,  with  every  change  of  place  or  location 
of  the  thorax,  a  prompt  variation  of  the  upper  boundaries  of  the 
deadness. 

Further,  a  deadening  of  the  resonance  is  occasioned  by  the  thick- 
^ing  of  the  pleura,  which  either  remains  afler  an  exudative  pleuritis 
or  in  conjunction  with  processes  slowly  going  on  in  the  lungs.  The 
latter  is  the  case  very  frequently  in  tuberculosis  of  the  apices  of  the 
hngs;  marked  deadening,  appearing  early  in  the  beginning  of  the 
<l^«ea8e,  is  generally  caused  by  pleural  thickening.  The  intensity  of 
the  deadness  is  determined  by  the  amount  of  the  thickening ;  it  may 
even  become  like  thigh-deadness.  The  feeling  of  resistance  is  generally 
Tery markedly  increased;  with  very  thick  deposit  this  is  positive. 
Tumors,  as  a  matter  of  course,  likewise  cause  deadening.  This  latter 
deadening  generally  exhibits  an  irregular  boundary,  if  it  is  not,  as  is 
'arely  the  case,  complicated  by  pleuritic  exudations. 

It  is  sometimes  very  difficult  to  distinguish  between  a  thickened 
pleural  surface  and  a  portion  of  pleural  exudation  lefl  behind  with 

moderate  thickening ;  this  question  oflen  especially  arises  where  the 

9 
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deadnees  is  low  down  posteriorly.  In  arriving  at  a  decision  the  first 
thing  to  consider  is  whether  there  is  expansion  or  contraction,  or 
whether  there  is  a  deep  or  a  high  position  of  the  diaphragm. 

But  here,  as  well  as  in  the  often  very  difficult  differential  diagnosis 
between  pleural  exudations  and  tumors,  as  of  the  lungs,  pleura,  or 
chest-wall,  the  application  of  the  explorative  puncture  is  the  best 
means  of  deciding. 

Finally,  the  resonance  of  the  thorax  is  deadened  by  all  processes 
in  the  chest-wall  which  lead  to  its  being  thickened — tumors,  peri- 
pleuritis, oedema. 

The  second  qvxdity  of  sound  which  is  found  aver  diseased  hmgt  tf 

B.  Tympanitic  Sound. — (a)  It  occurs,  pathologically,  if  the  long 
is  in  a  state  of  elastic  equilibrium :   we  know  that  this  conditioii 
is  a  consequence  of  retraction   of  the  lung:  with  large  pleuritic 
exudation  as  well  as  shrinking  in  connection  with  pleurisy ;  further, 
in  all  other  affections  of  the  chest  which  decrease  its  capacity.    Heooe 
tympanitic  resonance  exists  over  the  lungs  in  the  neighborhood  A 
tumors  of  all  kinds ;  sometimes  in  the  neighborhood  of  the  heart  ii^ 
exudative  pericarditis,  more  rarely  in  hypertrophy  and  dilatation  m- 
the  heart;  lower  in  the  thorax:  in  diaphragmatic  pleurisy;  inU^ 
position  of  the  diaphragm  from  subphrenic  tumors,  abscesses,  etfrr 
and  in  general  peritonitis,  general  distention  of  the  abdomen  fro^ 
ascites,  tumors,  etc. 

We  may  also  think  of  the  same  condition  of  approaching  equilibrii^ 
of  elasticity  as  arising  from  relaxation  of  the  lung-tissue  (Weil) ;  so^ 
this  will  explain  the  tympanitic  resonance  that  exists  with  craup9t$ 
pneumonia  in  the  stage  of  engorgement  and  resolution ;  over  miDj 
small  catarrhal-pneumonic  and  tubercular  deposits^  since  the  inte^ 
vening  tissue  containing  air  has  become  lax ;  and  finally,  in  (edei»^ 
of  the  lungs, 

(b)  In  consequence  of  marked  shrinking  and  thickening  of  ^ 
lung,  in  strong  percussion  of  the  supraclavicular  fossa,  it  arises  firon 
the  trachea,  while  in  percussing  the  first  or  second  intercostal  npset 
it  arises  from  this  or  the  primary  bronchus,  directly  from  the  percus- 
sion-blow, and  so  the  broncho-tracheal  column  of  air  is  put  in  vibia- 
tion;   thus  arises  a  peculiar  change  of  sound   in   the  trachea,  the 
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foand  with  the  mouth  open  being  more  distinctly  tympanitic  and 
higher  (Williams*8  tracheal  tone). 

(c)  Over  cavities  within  the  lungs^  caverns  {vomicae). 

We  may  have  here,  according  as  the  cavity  does  or  does  not  com- 
monicste  with  the  outer  air  by  means  of  a  pervious  bronchial  tube, 
the  open  or  the  closed  tympanitic  resonance.  In  the  former  case  the 
RHind  is  under  all  circumstances  more  distinctly  tympanitic  and  also 
more  intense;  in  the  latter  case,  on  the  other  hand,  much  less  distinct 
and  weaker,  all  the  more  since  we  must  assume  that  the  cavities, 
because  they  lie  in  the  thorax,  have  more  or  less  stiff  walls,  and  since 
the  rigidity  of  the  wall  with  the  cavity  closed  hinders  the  condition 
that  causes  the  tympanitic  sound. 

How  large  the  cavity  must  be  in  order  to  give  a  tympanitic  sound 
it  is  not  possible  exactly  to  state,  since  besides  the  size,  the  situation 
of  the  cavity  (whether  parietal  or  deep),  the  amount  of  fluid  secretion 
it  contains,  its  walls  (whether  smooth  and  vibratory),  the  condition  of 
the  surrounding  lung- tissue,  and  finally  the  vibratory  capacity  of  the 
giren  thorax  must  also  be  taken  into  consideration.  Generally,  cavi- 
ties occurring  in  the  apices  from  tuberculosis  exhibit  more  distinct 
physical  characteristics  than  cavities  in  the  lower  portions  of  the 
lungs,  which  frequently  are  of  the  nature  of  bronchiectasis,  since 
the  former,  even  when  of  moderate  size,  must  reach  to  the  surface  of 
the  lungs,  and  generally  have  thickened  walls.  Cavities  as  large  as 
a  walnut  in  the  upper  parts  of  the  lungs  generally  give  a  distinctly 
tympanitic  resonance. 

If  the  cavity  is  very  large  with  relatively  smooth  walls  a  metallic 
tone  is  added  to  the  tympanitic  resonance. 

If  the  cavity  is  covered  by  thickened  lung-tissue  or  with  thickened 
pleura  (this  very  frequent)  then  the  sound  becomes  tt/mpanitic-dead- 
f^;  if  by  a  very  thick  layer  of  airless  tissue,  absolutely  deadene^l. 

Temporarily  marked  filling  of  the  cavity  with  secretion  deadens  the 
tympanitic  sound  also,  sometimes  even  to  absolute  deadening;  further, 
the  sound  becomes  temporarily  indistinctly  tympanitic  and  deadene<l- 
tympanitic  if  a  bronchus  connecting  with  it,  otherwise  open,  becomes 
closed  (with  secretion  or  from  dipping  below  the  fluid  contents  of  the 
cavity). 

Under  different  conditions  tympanitic  sound  over  a  cavity  may 
change  its  pitch : 
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1.  The  so-called  simple  Wintrich's  change  of  sound.  The  ty 
panitic  sound  becomes  louder,  more  distinctly  tympanitic,  and  high 
if  the  patient  opens  the  mouth  wide  (and,  what  is  desirable,  at  1 
same  time  protrudes  the  tongue  a  little).  This  can  only  occur  o' 
those  cavities  that  freely  communicate  with  the  broncho-trach 
column  of  air. 

We  percuss,  not  too  strongly,  while  the  patient  lies  or  stai 
quietly  and  alternately  opens  and  closes  the  mouth ;  but  it  is  nee 
sary  for  the  patient  to  breathe  as  superficially  as  possible,  or  we  mi 
compare  the  sound  in  the  same  stage  of  the  breathing,  since  the  sou 
also  sometimes  changes  its  pitch  according  to  the  stage  of  the  bre^ 
(compare  under  4.  Respiratory  change  of  sound). 

The  explanation  of  this  symptom,  as  of  the  tracheal  change 
sound  which  is  exactly  similar,  is  that  it  is  from  the  change  of  o 
sonance  of  the  mouth-throat  cavity. 

This  Wintrich*s  change  of  sound  may  also  occur  over  cavities 
such  a  way  that  the  sound  with  the  mouth  closed  is  marker 
deadened,  with  only  a  trace  of  tympanitic  sound  (especially  w 
marked  callous  formations  over  the  cavity),  and  only  with  the  moi 
open  does  the  sound  become  tympanitic  (at  the  same  time  becomi 
louder  and  noticeably  higher). 

I  would  like,  therefore,  in  opposition  to  Weil,  to  insist  that 
ought,  if  there   is   only  a  slight   possibility  of  the   existence  of 
cavity,  and  also  in  the  case  of  tympanitic  sound  slightly  distinct,  e\ 
indistinct,  with  dulness,  to  apply  the  test  of  Wintrich's  change 
sound. 

It  is  very  easy  to  confound  the  simple  Wintrick's  change  of  son 
with  Williams's  tracheal  tone.  We  should  take  notice :  (1)  Whetl 
there  is  very  marked  contraction,  when  it  is  much  more  likely  to  in 
cate  change  of  sound  than  Williams's  tracheal  tone.  (2)  Whether 
order  to  cause  the  change  of  sound  only  weak  percussion  (cavity) 
strong  percussion  (trachea  or  bronchus)  is  required.  (3)  Whet] 
there  are  other  symptoms  of  a  cavity. 

Simple  Wintrich's  change  of  sound  points  with  greater  probabil 
to  a  cavity.     But  its  value  as  an  indication  is  diminished  by 
above-mentioned   possibility   of    being   confounded   with   Willian 
tracheal  tone. 

2.  Interrupted  Wintrich's  change  of  sound  (Gerhardt,  Moritz). 
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ii  disdngQisbed  from  the  simple  in  that  in  some  positions  of  the  body 
it  J9  pluD,  in  others  it  is  indistinct  or  is  wanting.  The  explanation 
of  this  is  that  in  one  position  the  bronchus  leading  to  the  cavity  is 
opn,  vhiie  in  the  other  it  dips  into  the  secretion  in  the  cavity  and  so 
iicloKd.  In  this  way  the  tracheal  change  of  sound  cannot  possibly 
be  inlemipted 

This  change  of  sound  is  very  rarely  met  with,  but  it  is  to  be 
regtrdeil  as  a  positive  sign  of  a  cavity. 

I.  Gerhardt't  change  of  sound.  A  tympanitic  sound  changes  its 
piltliirthe  patient  changes  his  posture  (upright,  dorsal,  side  position); 
ud  sometimes,  if  the  patient  changes  from  the  dorsal  to  the  upright 

Fia.  2^.  Fio.  2S. 

'       Miudt't  chuige  uf  Kiaiid. — Schematic  repreaentatioD  at  the  behavior  of  the  coat«ata 
of  a  csvitjr  with  a  change  of  potitioD  of  th«  bodj  of  the  patient. 

pMiuoQ,  the  sound  becomes  deadened-tympanitic  or  absolutely  dead- 
ened over  the  lower  part  of  the  cavity,  because  in  this  position  the 
fluid  contents  of  the  cavity  come  into  contact  with  the  chest-wall. 

Ctrhardt's  change  of  sound  may  take  place  over  communicating,  as 
"ell  fw  over  closed,  cavities.  The  change  of  pitch,  in  case  the  cavity 
is  open,  may  have  very  different  causes,  which  we  wilt  not  discuss  here. 
In  closed  cavities  it  is  really  due  to  a  change  in  the  tension  of  the 
cliai  (and  cavity  ?)  wall,  perhaps  also  to  a  change  in  the  size  of  the 
part  of  the  cavity  containing  air — a  change  caused  by  different  loca- 
tion of  the  secretion.  (See  Figs,  24  and  25,  from  Weil's  Handbook.) 
Gerhardt's  change  of  sound  is  in  every  form  an  almost  certain 
symptom  of  a  cavity,  but,  like  the  former,  it  is  very  rare. 
4.  Friedreich's  or  the   reapiratory   change  of  sound:   the  sound 
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3.  Over  pneumonic  deposits. 

4.  Over  retracted  lung  tissue^  especially  above  large  pleuritic  exuda- 
tions (high  in  fipont),  rarely  in  the  neighborhood  of  thickened  portions 

of  long. 

This  phenomenon  is  always  more  distinct  if  we  percuss  during 
expiration ;  very  often,  especially  in  case  of  cavity  and  open  pneumo- 
tbnz,  it  becomes  louder  by  opening  the  mouth. 

As  above  remarked,  this  symptom  has  almost  no  diagnostic  meaning, 
anc8  it  is  present  with  such  varying  conditions. 

The  noise  is  caused  by  a  swift  current  of  air  striking  at  a  narrowed 
point;  this  happens  at  the  glottis,  in  a  cavity  at  the  mouth  of  a 
bronchos,  and  at  the  puncture  in  the  pleura  in  case  of  pneumo- 
thorax. Sometimes  a  rattling  sound  is  mingled  with  the  trembling 
("the moist  cracked-pot  sound*'). 

C.  Abnormally  Loud  and  Dbep  Sound. — This  occurs  : 

1.  In  zevere  emphysema  of  the  lungs^  designated  as  "  band-box 
note"(Biermer). 

2.  In  decreased  tension  of  lung  tissue  above  a  pleuritic  exudation  : 
&2one  of  this  abnormal  sound  lies  just  above  the  line  of  deadness  pro- 
<iuoed  by  the  exudation  in  the  neighborhood  of  pneumonic  thickening 
"HW  anteriorly  in  pneumonia  of  a  whole  lower  lobe;  sometimes  in  the 
neighborhood  of  the  heart  in  pericarditis  exudativa,  but  also  with 
<iilatation  and  hypertrophy ;  likewise,  and  especially,  in  the  neighbor- 
ly of  encroaching  tumors,  and  with  a  high  position  of  the  diaphragm 
consequent  upon  abdominal  affections. 

As  was  said  before,  in  most  of  these  cases,  if  the  tension  of  the 
Inng-tissue  is  very  considerable,  tympanitic  resonance  may  arise  (see 
p.  130). 

3.  With  pneumothora>x.  Here  the  sound,  in  consequence  of  the 
strong  tension  of  the  chest-wall,  is  almost  always  non-tympanitic, 
load  and  deep.  Only  (a  rare  case)  in  open  pneumothorax,  especially 
if  it  be  circumscribed,  is  tympanitic  sound  sometimes  met  with  (see 
p.  134). 

This  abnormally  loud  and  deep,  even  tympanitic  sound  of  pneumo- 
thorax gives  almost  regularly  the  metallic  sound,  only  seldom  recog- 
nizable, however,  by  the  ordinary  methods  of  percussion,  but  very 
admirably  by  the  rod-pleximeter  percussion  described  by  Heubner. 
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Mode  of  application.  Rod-pleximeter  percussion  is  best  condacte 
by  two  examiners.  One  strikes  with  the  handle  of  the  percoasioi 
hammer,  or  with  a  pencil  upon  a  pleximeter;  the  other  aoscoll 
the  thorax.  If  both  manipulate  over  a  pneumothoracic  cavily  tl 
second  hears  the  strokes  as  the  finest  metallic,  generallj  a  sihen 
clear  ringing. 

This,  moreover,  is  sometimes  also  observed  with  very  large  an 
smooth-walled  cavities  with  thin  covering.  With  pneumothori 
accompanied  with  fluid  (pyo-,  sero-pneumothorax)  the  metallic  souni 
almost  without  exception,  changes  its  pitch  with  the  change  of  pos 
tion ;  in  sitting  up  it  is  generally  deeper,  but  sometimes  also  high< 
(Biermer's  change  of  sound).  If  the  effusion  is  so  large  as  entird; 
or  almost  entirely,  to  fill  the  pleural  cavity  of  course  the  metallic  soaii 
disappears. 

It  will  be  mentioned  in  the  appropriate  sections  that  this  metal) 
ringing  in  pneumothorax  not  only  accompanies  such  an  artificial 
created  noise,  but  also  may  be  present  with  rhonchus,  respirato 
sound,  and  heart-sound. 

D.  Changed  Condition  (and  Diminished  Power  op  Displac 
ment)  of  the  Boundaries  of  the  Lungs. — (a)  Hxtensian  of  i 
boundaries  of  the  lungs  takes  place  in  emphysema:  the  lower  bordi 
usually  move  sidewise  and  deeper,  both  front  and  back,  in  the  m 
marked  cases.  The  raammillary  line  will  be  at  the  eighth  rib,  i 
axillary  line  at  the  tenth,  the  scapular  line  at  the  eleventh  or  tweli 
Heart  deadness  may  also  or  quite  disappear,  from  the  expan( 
lung  lying  over  it  from  the  side.  At  the  apices  of  the  lungs  soi 
times  a  slight  enlargement  of  the  lungs  may  be  made  out ;  in  r. 
cases  even  expansion  of  the  apices  may  likewise  take  place 
after  whooping-cough  in  children).  "  Relative  liver-dullness  '*  8 
"heart-dullness"  is  very  small ;  simultaneously  with  the  expansi 
the  lung  loses  its  power  of  displacement,  both  active  and  passi 
even  past  recognition. 

One-sided  downward  movement  of  the  boundary  of  the  lung  occi 
in  vicarious  emphysema,  but  the  capacity  to  change  its  boundaries 
preserved  in  this  case. 

Apparent  one-sided  expansion  of  the  boundary — that  is  to  say,  i 
appearance  of  a  clear  sound  upon  one  side  quite  beyond  the  nom 
boundary  of  the  lung — takes  place  in   diffuse  pneumothorax :  i 
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lower  border  of  the  clear  sound  is  sometimes  met  with  even  deeper 
than  in  emphysema;  this  border  is  immovable,  and  always  very 
sharply  defined.  The  side  of  the  thorax  is  expanded,  the  heart  and 
also  liyer  are  displaced,  or  the  tympanitic  sound  of  the  ^'  half-moon- 
shaped  ''  space  is  replaced  by  the  sound  of  pneumothorax.  Displace- 
ment of  the  mediastinum  in  right-sided  pneumothorax  is  generally 
distinctly  recognized  by  the  change  of  sound  between  it  and  the  left 
long  (the  boundary-line  lies  to  the  left  of  the  upper  part  of  the 
stemnm). 

(J)  Diminished  volume  of  the  lungs  is  shown  by  the  lower  boundaries 
of  the  lungs  being  higher  than  normal  on  both  sides,  by  the  diaphragm 
being  pressed  up  from  below  or  from  its  being  paralyzed ;  one-sided 
diminution,  by  shrinking  from  disease  of  the  lung  or  a  past  pleurisy. 
The  motility  of  the  borders  is  thus  diminished  or  destroyed.  The 
liver  stands  correspondingly  higher  (see  Liver),  or  the  ^^  half-moon- 
shaped  "  space  is  enlarged. 

Sometimes  diminution  in  size  of  an  apex  in  phthisis  manifests  itself 
hj  the  deeper  position  of  the  upper  border  of  the  lung  upon  one  side. 

(c)  Diminution  of  the  moHlity  alone^  especially  during  respiration, 
withoat  change  of  the  average  condition  of  the  borders,  sometimes 
exists  low  down  posteriorly  as  the  first  symptom  of  pleurisy^  and  also 
as  the  only  sign  of  a  past  pleurisy,  in  which  case  it  is  noticed  along 
the  whole  lower  border  of  a  lung  or  a  part  of  the  same,  as  at  the 
heart;  here,  also,  it  is  a  residuum  of  pericarditis  externa.  (See 
Examination  of  the  Heart.) 

Retraction  of  the  lungs  in  the  neighborhood  of  the  heart  by 
shrinking  permits  the  latter  to  come  in  contact  with  the  chest-wall 
to  a  larger  extent  than  normal ;  there  is  displacement  of  the  heart- 
border  of  the  lung  to  the  left  and  upward,  and,  hence,  hypertrophy  or 
dilatation  of  the  heart  may  at  first  be  mistaken  for  the  real  condition. 
(See  Heart.) 

On  the  other  hand,  diseased  conditions  in  the  neck  (tumors,  scars, 
etc.)  may  influence  the  position  of  the  apices,  and  thus  at  first  may 
deceive  the  inexperienced  in  leading  him  to  conclude  that  there  is 
one-sided  shrinking  of  the  lung. 
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AUSCULTATION   OF  THE   LUNGS. 

1.  History,    The  Sphere  of  Auscultatian  at  the  Present  Time, 

It  now  appears  to  us  very  strange  that  the  idea  of  percussmg 
body  was  only  so  lately  brought  into  medical  practice.      It  is  yet 
more  difficult  to  understand  that  methodical  auscultation  of  the  boij 
is  only  a  child  of  the  most  recent  time.     It  is  true  that  Hippocrates 
heard  what  he  named  a  succussion-sound,  and  also,  no  doubt,  rattling 
and  rubbing  sounds ;  but  to  the  two  latter  he  did  not  attach  any  great 
importance,  and  in  all  the  centuries  from  the  Greek  physician  to  the 
time  of  Laennec  no  real  attention  was  given  to  the  audible  phenomeDa 
of  the  healthy  and  diseased  body.     Only  a  few  voices — that  of  the 
often-mentioned  Hooke   more  than  any  other  (second  half  of  the 
seventeenth  century) — were  timidly  raised,  and  these  were  not  heeded 
Only  in  consequence  of  the  discovery  and  general  consideration  of 
the  value  of  percussion   was  auscultation   developed,  and   this  by 
Laennec,  the  discoverer  of  the  stethoscope.     His  epoch-making  work 
is  called  TraitS  de  VAtMcultation  mediate  et  des  Maladies  des  PoumffM 
et  du  Coeur,     Aft;er  him,  Skoda,  by  critical  sifting  and  by  his  own 
efforts,  which  traced  the  new  phenomena  to  their  physical  causes, 
rendered  imperishable  service  to  this  branch  of  knowledge.     But  np 
to  the  present  time  the  work  has  still  been  going  on,  which,  in  part, 
has  made  new  discoveries,  and,  in  part,  has  investigated  the  nature  of 
what  was  already  known. 

The  sphere  of  auscultation^-of  listening — in  its  widest  sense 
extends  to  all  that  we  are  able  to  take  note  of  by  the  ear,  hence,  in 
the  first  place,  to  the  voice,  cough,  noises  caused  by  breathing,  by 
mucus  in  the  upper  air-passages,  which  may  often  be  heard  in  the 
furthest  corner  of  the  sick-chamber.  But,  strictly  speaking,  ausculta- 
tion concerns  only  those  phenomena  which  the  ear  perceives,  either 
by  direct  application  to  the  body  or  which  are  brought  to  it  by  an 
instrument,  as  a  stethoscope  or  an  ear- trumpet.  These,  so  far  as  they 
refer  to  the  respiratory  apparatus,  form  the  subject  of  the  following 
section. 

2.  Methods  of  Auscultation. 

Nowadays  we  employ  both  immediate  (direct)  and  the  mediate 
(indirect)  auscultation.     In  the  first,  the  ear  is  directly  applied  to  the 
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person  to  be  examined ;  in  the  latter,  we  employ  a  stethoscope  or  ear- 
trompet.  While,  as  will  be  referred  to  later,  we  employ  almost  ex- 
dasJTelj  the  indirect  method  in  examining  the  heart  and  vessels,  both 
methods  are  applied  in  the  examination  of  the  respiratory  apparatus, 
and  particularly  of  the  lungs.  In  applying  both,  where  it  is  possible, 
we  most  endeavor  to  have  the  body  bare ;  in  no  case  should  the  cover- 
ing be  more  than  a  single  thickness,  and  that  should  be  as  thin  as 
poasble,  and  must  be  perfectly  smooth.  [By  the  use  of  a  solid — a 
wooden  or  hard-rubber — stethoscope  it  is  not  absolutely  necessary  to 
temove  the  clothing ;  by  pressing  the  instrument  firmly  against  the 
diest  with  the  fingers  friction  of  the  clothing  is  prevented  ] 

The  application  of  the  ear  to  the  body  consists  simply  in  laying  the 
ear  lightly  over  the  particular  part  to  be  examined.  In  order  to  place 
the  ear  exactly  over  the  spot  which  we  wish  to  auscult,  it  is  well  to 
place  the  tip  of  the  index-finger  at  the  point  and  keep  it  there  until 
tie  ear  is  placed  at  the  point  indicated,  when  the  finger  is  withdrawn. 
For  stethoscopic  auscultation,  almost  universally  used  in  Germany  at 
the  present  time,  preference  is  given  to  the  simple  hollow  stethoscope, 
the  tube  being  about  twelve  to  eighteen  cm.  long,  with  a  not  too  small 
ear-plate.  No  doubt  the  plate  has  this  disadvantage — unless  the 
examiner  is  sufficiently  careful — that  it  does  not  lie  smoothly  upon  the 
OQter  ear;  but,  nevertheless,  it  is  the  most  suitable  form,  since  the 
Btethosoope  with  hollowed  ear-pieces,  especially  those  recently  devised, 
which,  embracing  the  head  of  the  auscultator,  lie  over  the  whole  outer 
ear,  for  most  persons  have  a  most  disturbing  roar — a  disadvantage 
which  quite  outweighs  the  advantage  that,  by  increasing  the  resonance, 
it  so  well  conducts  the  noises  from  the  body ;  and  the  cone-shaped 
ear-pieces  which  are  inserted  into  the  outer  ear,  in  the  short  stetho- 
scopes with  stiflF  tubes,  cannot  long  be  borne  by  the  examiner. 

These  stethoscopes  may  have  the  further  peculiarity  that  the  end 
that  rests  upon  the  body  measures,  on  the  average,  not  more  than  two 
to  five  cm.;  hence  they  conduct  to  the  ear  impressions  of  sound  from 
a  much  smaller  region  than  will  be  heard  from  by  direct  auscultation. 
They  are  made  of  various  material  (wood,  hard  rubber,  ivory),  but 
this  is  of  small  importance.  The  flexible  stethoscopes  (rubber  tubing 
instead  of  the  stiff  tube,  and  ear-cones  instead  of  the  ear-plate)  come 
less  into  use  because  it  is  difficult,  at  least  in  the  beginning  of  their 
Q^)  to  exclude  the  marked  noises  that  are  associated  with  them.     Of 
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the  dovile  stethoscopes  I  only  mention  that  of  Gamman,  since 
decidedly  very  useful ;  but  it  is  a  complicated  instrument. 

In  general  the  use  of  the  stethoscope  resembles  the  practi 
percussion  in  that  everyone,  especially  while  learning,  ought  a1 
to  use  the  same  kind  of  instrument,  in  order  that  he  may  lea 
judge  correctly  of  the  auditory  impressions  which  his  instm 
furnishes.  In  my  teaching  I  have  always  found  that  those  stu 
who  each  time  they  wished  to  make  an  examination  had  to  borrc 
instrument  from  their  fellows  did  not  hear  anything. 

There  are  a  large  number  of  forms  of  stethoscopes,  especially  < 
hollow  stiff  ones,  the  separate  models  of  which  it  is  not  possib 
describe.  It  may  be  remarked  that  the  microphone  has  recently 
employed. 

P.  Niemeyer's  solid  stethoscope  with  ear-cones  (acuoxylon)  is 
dedly  not  to  be  recommended;  it  has  not  proved  practical,  nor  ai 
theoretical  grounds  of  its  construction  sound. 

It  is  very  important  in  the  beginning  not  to  make  pressure 
the  stethoscope.  Hence  it  is  advisable  to  steady  the  instrument 
two  fingers,  and  not  to  hold  it  in  place  with  the  head. 

As  was  8p.id  above,  it  is  decidedly  to  be  recommended  in  the  € 
ination  of  the  lungs  to  employ  both  direct  and  indirect  auscolU 
The  former  is  here  preferable,  since  by  it  we  can  generally  listi 
one  time  to  a  large  region  of  the  lung ;  hence  it  is  on  the  one 
more  comprehensive,  and  on  the  other  hand  furnishes  collect 
louder  sounds.  Moreover,  in  the  eitamination  of  the  chest  poetei 
of  very  sick  patients  it  cannot  be  dispensed  with,  since  by  its  con 
hensiveness  it  furnishes  the  means  of  conducting  the  examin 
with  the  necessary  quickness.  On  the  other  hand  the  stethosco 
employed : 

1.  Where  the  ear  cannot  be  applied,  as  over  the  supraclavi 
spaces. 

2.  If  we  wisli  to  listen  quite  separately  to  noises  existing 
narrow  limited  space. 

3.  Sometimes  from  reasons  of  delicacy,  as  over  the  female  brea 

4.  If  the  physician  wishes  to  avoid  being  soiled,  the  risk  of  re 
ing  or  getting  parasitic  insects,  or  infections. 

In  a  general  examination  it  is  well  to  auscultate  after  percus 
After  percussing  the  front  of  the  chest,  auscultate  over  the  i 
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region  and  then  percuss  and  auscult  the  back.  Generally  the  patient 
should  breathe  deeply ;  it  is  not  at  all  preferable  to  have  him  breathe 
very  hard  and  quickly.  Not  infrequently  we  hear  best  with  mode- 
rately deep  breathing.  Where  it  is  possible,  as  in  percussion,  sym- 
m^rical  parts  should  be  compared.  The  particular  points  where  it  is 
necessary  to' take  care  are  described  in  the  following  section. 

3.  AiLScultatory  Signs  in  Normal  Respiration. 

1.  Sound  of  bronchial  breathing.  If  we  auscult  the  larynx  or 
trachea  of  a  healthy  person  during  inspiration  and  expiration  we  hear 
a  loud  aspirating  sound  which  corresponds  somewhat  exactly  with  that 
ve  can  make  with  the  mouth  when  we  put  it  in  position  to  pronounce 
"h'or  "ch'*  and  then  inspire  or  expire.  We  designate  this  sound 
as  the  laryngeal  and  tracheal^  or  by  the  collective  expression,  bron- 
chial breathing  sound.  Its  peculiarity  is  its  more  or  less  pronounced 
sharpness  (ch  or  h  sound)  and  moreover  a  somewhat  rising  pitch ; 
again,  it  is  ordinarily  somewhat  louder  (and  deeper)  in  expiration  than 
during  inspiration.  The  sound  is  formed  in  the  glottis  by  the  eddies 
which  are  here  formed  in  the  current  of  air  by  the  sudden  narrowing; 
it  is  louder  in  expiration,  because  the  rima  glottidis  is  narrower  then 
than  during  inspiration.  The  strength  and  rapidity  of  the  breathing 
have  a  great  influence  upon  the  loudness  of  the  sound. 

Besides  over  the  throat  in  front,  where  the  larnyx  and  trachea  lie 
superficially,  we  hear  this  sound  over  the  vertebra  prominens  at  the 
hack  of  the  neck  in  healthy  persons  during  moderately  strong  breath- 
ing; also,  sometimes,  over  the  upper  part  of  the  sternum ;  very 
fiequently,  too,  in  the  interscapular  space,  and  more  plainly  upon  the 
right  than  to  the  left  of  the  median  line  (region  of  the  bifurcation). 

Bronchial  breathing  may  be  noticed  at  other  parts  of  the  thorax  at 
a  varying  distance  from  the  above  regions  during  strong  breathing, 
especially  with  violent,  coughing  expiration.  It  is  heard  earliest  over 
"^6  upper  sections  of  the  chest.  There  may  be  great  individual 
differences  and  yet  be  within  the  limits  of  the  normal.  Confounding 
hronchial  breathing  with  the  diseased  conditions  to  be  mentioned  later 
''ill  be  avoided  by  noting  the  approximate  symmetry  of  this  breathing- 
fiound,  the  condition  in  feeble  breathing,  and  also  the  result  of  the 
farther  examination. 
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A  noise  which  arises  in  the  phamjx  and  at  the  lips  of  the  pewon 
examined  not  infrequently  disturbs  or  deceives  the  beginner ;  cloeing 
the  free  ear  is  here  recommended. 

2.  Vetieular  breathing.  In  healthy  persons  this  is  heard  whereTW 
the  lungs  lie  in  contact  with  the  chest  wall  (with  the  exception  of  in 
the  interscapular  space ;  see  above).  It  is  of  a  very  slight  shuffling 
character,  resembling  the  sound  we  may  produce  by  placing  the  lips 
in  position  to  say  *'f '*  or  "  v."  The  pitch  of  this  sound  can  only  be 
approximately  recognized  (like  the  clear  non-tympanitic  sound). 

This  sound  cam  only  be  heard  in  inspiration,  and  most  plainly  at 
the  end  of  inspiration.  In  a  sound  lung  expiration  has  a  very  slight 
breathing  sound  which  may  be  said  to  be  of  bronchi)d  character.  Not 
infrequently  it  is  wholly  imperceptible ;  sometimes,  however,  we  find 
inspiration  which  is  simply  like  a  very  much  weakened  vesicular 
inspiratory  sound. 

The  force  of  vesicular  breathing  varies  very  much.  It  ia  most 
determineil  by  the  strength  of  the  breathing ;  in  very  strong  respiration 
it  is  often  so  loud  that  it  is  also  heard  over  the  organs  adjacent  to  the 
luugs^  as  over  the  hearts  liver,  and  stomadu  In  the  majority  of  healthy 
persons  the  vesicular  murmur  is  louder  upon  the  left  side  than  upon 
the  right  (Stokes).  Otherwise  the  strength  of  this  breathing  aound  is 
determineil  by  the  loudness  of  the  pulmonic  sound ;  over  thin  portions 
of  the  lung,  as  the  apices,  it  is  very  slight*  and  likewise  it  may  be 
weakened  by  the  thickness  of  the  covering  even  to  such  a  degree  as 
not  to  be  heard  !it  all.  Moreover,  theiv  are  individual  differences 
which  depend  chiedy  upon  the  diSerences  in  the  width  of  the  glottis, 
also  on  the  elastioitv  of  the  chest  on  the  one  hand  and  im  that  of 
the  lung^  on  the  other. 

/WnW  5/vtffAiik/  (LaennecV  The  veskmbr  mnmor  in  children  is 
ivmarkably  diffennie  from  that  of  aaamrity :  the  fonmer  ap  to  about 
th«»  twelfth  year  of  a^  exhibits  a  rvtsarkabty  dtsdact*  loud  and  sharp 
vesicular  bn»:hinc  sounX  which  appfoaciics  broockial  breathing. 
espeouLlly  a!><^  iu  thdi:  otten  ic  15  nearly  «§  strong  in  expiration  as  in 
izLspirazioc  Generally « :il<t.\  v-xnen  have  a  stroi^ger  vcaicvlar  murmur 

trum  rsi^a. 

',Hi/fi.t.  Vejwcttla^  bnwirhjQj:  :«ouiid  »  aochiBg  More  than  the 
7r-;/tv*i-',«."  5*^  .i.rij.t/  *■  ^4'<.i  a5  1:  b  heard  over  the  tiachea  ^h-  larvnx. 
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tt  it  is  formed  at  the  rima  glottidis  (see  above),  bat  changed  by  being 
prolonged  into  the  air-containing  lung.  It  is  the  air-containing  lung 
fhich  causes  that  sharp  sound,  having  a  musical  pitch,  to  reach  our 
on  80  changed  in  character.  Any  tissue  not  containing  air,  and, 
indeed,  the  lung-tissue  that  has  been  deprived  of  air  by  the  products 
Oi  disease,  as  will  be  shown  below,  conducts  tuc  bronchial  breathing 
nnchanged  from  the  large  tubes  in  which  it  forms  to  the  surface  of  the 
chest,  and  so  to  the  ear;  and,  on  the  other  hand,  a  piece  of  animal 
luDg  inflated,  placed  upon  the  neck,  when  auscultated  changes  the 
laryngeal  breathing  sound  to  a  vesicular.    (Penzoldt.) 

In  our  opinion,  this  explanation  is  probably  correct.  Moreover,  it 
has  this  decided  preference — that  it  forms  a  good  foundation  for  com- 
prehending almost  all  the  pathological  appearances.  Hence,  we  do 
not  mention  other  ways  of  explaining  vesicular  breathing  here,  but 
remark  that  very  excellent  authorities,  particularly  Dehio,  prefer  other 
explanations.  Thus  far,  positive  proofs  have  not  been  produced  for 
tnj  of  the  assumed  methods  of  producing  vesicular  breathing. 

Sometimes  there  are  special  peculiarities  of  vesicular  breaching 
mnd  qaite  within  the  normal^  which  may  easily  mislead  the  beginner. 
We  may  see  during  inspiration  interrupted  or  jerking  respiration  in 
persons  who,  at  discretion,  take  deep  breaths  imperfectly,  in  a  jerking 
manner;  and,  further,  in  whining  children,  who  half  suppress  their 
Bobs.  This  kind  of  jerking  breathing  exists  over  all  portions  of  the 
lungs  alike.  Moreover,  in  the  portion  surrounding  the  heart,  and  as 
&r  np  as  to  the  apex  of  the  left  lung,  the  vesicular  murmur  exhibits 
intermptionfl  exactly  corresponding  to  the  action  of  the  heart  (systolic 
vesicolar  breathing,  depending  upon  the  unequal  entrance  of  air  into 
this  portion  of  the  lung  in  consequence  of  the  changed  condition  of 
^e  heart,  and,  hence,  often  especially  plain  in  disturbed  heart's 
action). 

To  learn  to  distinguish  between  the  bronchial  and  vesicular 
breathing  is,  for  the  beginner,  among  the  most  difficult  things  in 
<liagno8is.  For  the  comprehension  of  the  latter  sound  it  is  strongly 
'wommended  always  to  auscult  directly,  since  the  sound  is  then 
louder  and  its  nature  can  thus  be  more  clearly  recognized.  More 
^an  this,  it  is  well  to  place  the  ear  frequently,  for  comparison,  upon 
the  patient's  neck,  so  as  there  to  hear  the  bronchial  sound. 
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4.  Pathological  Sounds  in  the  Respiratory  Apparatus. 

The  following  are  enumerated  : 

(a)  Certain  changes  in  the  vesicular  breathing. 

(b)  Bronchial  breathing,  in  place  of  vesicular  breathing. 

(c)  The    so-called    indefinite,  transition,  breathing  [broncho- 
vesicular]. 

(d)  Dry  rSles. 
{e)  Moist  rales. 
(/)  Crepitant  rSles. 

{g)  Friction-sound  of  the  pleura. 
(A)  Succussion-sound  of  Hippocrates. 

From  this  enumeration,  and  still  more  from  what  follows,  it  is 
evident  that  the  number  of  pathological  sounds  to  be  heard  with  the 
diseases  of  the  respiratory  apparatus  is  not  small.    The  chief  diflBcnlty 
is  that  very  often  different  ones  are  to  be  heard  at  the  same  time,  bo 
that  one  sound  conceals  another.     It  is  urgently  recommended  that 
the  beginner  at  first  practise  in  such  a  way  that,  in  auscultating,  he 
endeavor  always  in  the  first  place  to   learn  to  recognize  only  the 
breathing  sound,  and  that  he  then  endeavor  to  direct  his  attention  to 
other  possible  so-called  accessory  sounds  (rSles,  friction-sounds).    One 
can  acquire  the  power  to  exclude  one  sound  in  order  to  be  able  more 
exactly  to  pay  attention  to  another — to  acquire  a  certain  dexterity 
which  very  much  facilitates  auscultation. 

(a)  Alterations  of  Vesicular  Breathing. — 1.  The  vesicular 
breathing  sound  may  be  increased  in  inspiration,  or  sharpened.  This 
takes  place  whenever  the  respiration  is  increased,  as  in  active  deep 
breathing;  in  the  acme  of  Cheyne-Stokes  breathing;  in  certain  forms 
of  dyspnoea,  as  of  diabetic  coma ;  and  where  one  section  of  lung  is 
vicariously  performing  the  work  of  others  which  have  been  shut  off. 

Moreover,  it  foims  a  very  important  sign  in  bronchitis,  here  occa- 
sioned by  the  local  narrowing  of  small  bronchial  tubes  in  consequence 
of  swelling  of  the  mucous  membrane  and  accumulation  of  mucus.  Not 
infrequently  beginning  tuberculosis  of  the  apex  is  revealed  solely  by 
sharpened  vesicular  breathing  in  comparison  with  the  sound  side,  as 
evidence  of  accompanying  catarrh  of  small  bronchial  tubes. 

Here  the  one-sidedness  of  the  sharpened  vesicular  breathing  is  of 
the  greatest  importance ;  two-sided  sharpened  breathing  of  the  upper 
portion  of  both  lungs  almost  never  has  this  signification;  not  infre- 
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qoeotij  it  exists  in  tightly-laced  women,  also  in  children  who  breathe 
poorly  with  the  lower  portions  of  the  lungs  in  consequence  of  a  high 
position  of  the  diaphragm,  due  to  abdominal  affections. 

2.  Vesicular  breathing  may  be  diminished,  either  in  bronchial  catarrh 
in  case  the  entrance  of  air  into  a  section  of  lung  is  notably  diminished 
bj  the  swelling  and  secretion ;  or  if  bronchial  branches  are  more  or 
less  closed  by  foreign  bodies  or  compression.  Diminished  breathing 
of  a  portion  of  lung  is  also  a  consequence  oi pleural  thickening^  and 
(^many  conditions  which  give  joain  in  respiration^  manifested  by  the 
lessoied,  weakened  breathing  of  the  affected  side.  Diminished  inter- 
change of  air  everywhere,  and,  hence,  a  two-sided  extensive  weakened 
breathing  exists  in  emphysema^  also  in  gtenosia  of  the  upper  air-- 
jmaget.  All  thickenings  of  the  chest^icall  (tumors,  etc.,  cedema) 
weaken  the  respiratory  sound  by  rendering  the  conduction  more  diffi- 
calt;  and,  finally,  marked  weakening  develops  rapidly  with  pleural 
trud^umSy  both  on  account  of  the  diminished  breathing  and  the  more 
difficult  propagation  of  the  breathing  sound  by  the  layer  of  fluid. 

In  all  these  cases  the  breathing  sound  may  even  completely  dis- 
appear; most  frequently  is  this  the  case  with  pleural  exudations,  also 
in  complete  closing  of  a  large  bronchial  branchy  but  it  may  exist  even 
in  emphyiema, 

3.  Prolonged  expiration.  This  occurs  when  the  exit  of  the  air  from 
the  alveoli  is  more  prolonged  than  is  normal,  and  this  condition  may 
be  dependent  upon  diminished  elasticity  of  the  lung-tissue :  emphysema 
or  bronchitis — a  certain  degree  of  bronchial  narrowing,  which  does 
not  hinder  the  entrance  of  air,  but  its  exit  only.  Of  these  two  con- 
ditions, prolonged  expiration  is  an  important  diagnostic  mark,  and 
here,  again,  especially  comes  into  consideration  bronchitis  which  ac- 
companies the  commencement  of  tuberculosis  of  an  apex  of  the  lung. 
The  prolonged  expiration  of  bronchitis  is  also  generally  sharpened, 
more  markedly  aspirant,  somewhat  more  distinctly  bronchial  than 
normal.  With  pronounced  bronchial  expiration  thickening  may  be 
conjectured  to  have  taken  place.     (See  below.) 

4.  Jerking  inspiration  may  likewise  be  a  sign  of  bronchitis,  namely, 
in  case  the  two  conditions  are  excluded  which,  within  the  normal, 
onse  these  or  a  like  phenomenon  (see  above,  Sec.  3,  p.  143).  This 
pathological  jerking  respiration,  according  to  its  prominence,  is  con- 
ned to  the  region  of  the  bronchitis,  generally  to  an  apex,  as  in 

10 
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phthisis,  and  thus  is  distinguished  from  the  interrupted  inspiration  oi 
awkward  breathing ;  but  it  exists  always  at  the  beginning  of  the 
examination.  It  results  from  the  delayed  entrance  of  the  air  into  the 
lung  portion  of  the  bronchial  tubes,  if  these  are  narrowed  by  catarrh. 

It  takes  place  with  sharpened  and  with  jerking  breathing,  and 
breathing  with  prolonged  expiration,  since  in  the  majority  of  cases  it 
is  called  forth  or  is  accompanied  by  bronchitis,  generally,  also,  tone- 
less rSles.     (See  below.) 

(b)  Bronchial  Breathing. — In  order  to  understand  the  patho- 
logical development  of  this  respiratory  sound,  it  first  is  of  the  greatest 
importance  that  it  should  be  made  clear  how  the  respiratory  sound 
normally  at  the  glottis,  pathologically  also  at  every  sudden  narrowing 
of  a  not  too  small  bronchus,  exists  as  a  bronchial  sound,  how  it  is 
further  conveyed  by  the  subdivided  columns  of  air  in  the  bronchial 
tree  as  a  bronchial  sound,  and  how  in  healthy  persons  it  is  deadened 
by  lung-tissue  normally  containing  air  into  the  vesicular  breathing 
sound.  There  is  no  breathing  sound  withotU  open  bronchial  tubet ; 
there  is  no  vesicular  breathing  without  lung-tissue  containing  air.  If 
between  the  bronchi  and  the  ear  there  is  no  air-containing  lung-tissue, 
if  anything  at  all  is  heard,  it  is  bronchial  breathing. 

Pathologically,  bronchial  breathing  occurs  in  thickening  of  lung- 
tissue  of  a  certain  extent — that  is,  in  case  it  involves  an  extent  that 
reaches  as  far  as  moderately  sized  bronchial  tubes.  Here  belong  acute 
and  chronic  pneumonia,  infarction,  under  some  circumstances  new 
formations;  and,  also,  compression  of  the  lungs  so  that  the  air  ifl 
expelled  by  a  correspondingly  large  pleuritic  exudation  (this  is 
generally  near  the  upper  posterior  boundaries),  or  by  tumors  of  any 
kind  in  the  chest-cavity,  or  by  very  high  position  of  the  diaphragm. 

If  these  conditions,  which  encroach  upon  the  space  of  the  chest, 
only  involve  retraction  of  the  lungs  so  that  they  still  contain  air,  the 
breathing  remains  vesicular ;  on  the  other  hand,  if  they  are  so  strong 
that  they  also  compress  the  larger  bronchial  tubes,  then  we  do  not 
hear  anything  at  all. 

If  a  pneumonia  is  combined  with  a  stopping  of  the  bronchial  tubei 
(mucus,  fibrin),  then,  on  account  of  this  imperviousness,  we  do  not 
hear  anything,  but  after  a  cough  the  bronchial  tubes  may  become 
pervious:  there  is  bronchial  breathing. 

Moreover,  we  hear  bronchial  breathing  over  the  lung-cavities  and 
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inopwi  pjuumothorax ;  and  besides,  over  the  fonner,  aoraetimea  over 

tilt  iMier,  we  always  hear  it  in  the  form  of  amphoric  breatkiiii/  (see 

;bil<tw|.    It  is  only  when  the  cavity  is  near  the  surface  that  we  have 

mchial  hreatbing  over  it,  when  it  is   surraunded  by  tissue  that 

no  air  and  ia  in  open  communication  with  a  not  too  small 

ichi&l  branch.      In  both  conditions  the  branchial  sound  really 

•ns»  trom  the  fact  that  the  air,  flowing  out  of  the  bronchus  that  con- 

with  the  cavity,  or  which,  connected  with  a  pleural  cavity,  enters 

1  larger  air-space,  or  out  of  this  air-space,  again,  into  a  narrow 

ichial  canal,  is  set  into  whirling  motion.     But  there  is  nu  doubt 

It.  beeides,  the  sound  that  is  conveyed  from  the  glottis  joins  with  it 

(•ronchiaL      (See    further    upon    this    point    under    Amphoric 

ithing.) 

In  the  cases  just  mentioned,  the  bronchial  breathing  sound  may, 

icr  various  circumstaC'ea.  become  weiikeneil.  namely,  either  when 

advance  of  the  sound  to  the  ear  is  miide  difficult,  or  when  the 

htwUiitift  is  weakened.     Thus,  of  an  exudative  pleuritie,  in  conse- 

(|niitin  of  the  fluid  which  generally  lies  between  the  car  and  the 

caniprcsMd  lung,  a  slight,  distant- sounding    bronchial  breathing   is 

dariciorwtic  ("breathing  of  compression");    while,  on  the  other 

111,  in  croupous  pnewnonia,  almost  always  there  exists  a  very  loud, 

■lurp  branchial  Hound     But  in  pneumonia  otherwise  rare  conditions 

'ti  llieir  lurn  may  weaken  the  bronchial  breathing ;  in  closure  of  the 

■'"iiitliial  tubes,   as   was   mentioned  before,    we  hear  low   bronchial 

tfathing,  or  else  nothing  at  all;   further,  in  the  so-calleil  central 

imonitt  it  may  happen  that  from  the  part  of  the  lung  containing 

'hich  lies  superficially,  a  vesicular,  and,  almost  conceiiled  by  this, 

I"*  branchial  breathing  sound  is  produced.     Also,  the  loud  pneu- 

lie  bronchial  breathing  may  be  weakened  if  the  pneumonia  is  com- 

itol  with  an  exudative  plturt»if. 

In  all  these  coses  the  low  bronchial  sound  is  usually  most  distinct 

'Og expiration  (compare  what  was  said  above  regarding  espirntion), 

I  only  perceptible  in  expiration  as  a  weak  "ch''  kiinl  of 

■lUg. 

^^v  l>ronehial  breathing  of  a  hollow  apace  may  be  weakened,  or 
lo«i — weakened,  in  temporary  narrowing  or  closing  of  the 
bos  leading  to  it,  by  mucus  (lience,  loosened  by  cough  | ;  or  lost, 
B  filling  of  the  cavity  with  secretion.    On  the  other  hand,  a  tl 
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callous  pleura  covering  a  cavity  may  be  the  occasion  of  deadness  befo 
bronchial  breathing  is  affected. 

Special  forms  of  bronchial  breathing  are  the  amphoric  andt 
metamorphosing  breathing.  The  former  exists  with  very  larj 
smooth-walled,  communicating  cavities  aad  in  open  pneumothon 
It  is  a  bronchial  sound  with  metallic  tone,  exactly  analogous  to  t 
metallic  percussion  sound  that  arises  by  resonance  in  large  smooi 
walled  cavities. 

It  may,  moreover,  be  found  besides  in  open  pneumothorax  (a 
where  there  is  valvular  connection),  also  in  closedy  although  mi 
rarely  and  only  very  softly,  since  here  the  (bronchial)  sound  of  t 
air  flowing  into  the  trachea  acquires  a  resonance  in  the  air-con taini 
pleural  cavity;  likewise,  relies,  heart-sounds  may  acquire  a  metal 
tone. 

Metallic  associated  sound  may  also,  in  rare  cases,  accompany  \ 
defined — that  is,  bronchial  breathing  unnoticeably  weakened;  tl 
also,  not  rarely,  in  pneumothorax.  It  might,  indeed,  be  suita 
to  designate  it  not  as  '^  amphoric,"  but  as  ^^  undefined,  with  meta 
associated  sound/* 

Metamorphosing  breathing  (Seitz).  In  this  the  inspiration 
divided :  it  begins  distinctly  bronchial,  like  the  sound  of  stenosis, ) 
suddenly  changes  to  a  weak  bronchial  breathing,  which  is  then  i 
heard  during  expiration.  This  phenomenon  is  very  rare;  it  is  fi 
to  be  a  sure  sign  of  cavity.  It  is  explained  that  the  bronchos  lead 
to  the  cavity  is  always  first  narrowed,  and  in  the  second  part 
inspiration  it  becomes  dilated  by  the  current  of  air  (?). 

{c)  Undefined  Breathing. — The  breathing  sound  may  in 
ways  be  of  such  a  character  that  it  may  be  designated  either  as  < 
tinctly  vesicular  or  as  distinctly  bronchial.  It  may  be  so  weak  \ 
its  character  remains  indistinct,  or  it  is  concealed  or  drowned  by  ot 
sounds,  particularly  by  niles ;  or,  while  it  can  be  heard,  it  does 
entirely  correspond  to  either  type  of  breathing,  but  seems  rathei 
stand  between  the  two,  thus  sometimes  inclining  more  to  broncl 
at  other  times  more  to  vesicular,  breathing — "  transition  breathio 
''hinted  or  indistinct  bronchial  or  vesicular  breathing,**  "sh 
breathing  with  bronchial  breath  in  expiration,**  etc. 

The  causes  of  what  is  included  in  the  first  category  are  very  vari 
(see  what  was  said  above  concerning  the  strength  and  weakness  of 
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breathing  sound).  Of  course,  the  examiner's  sharpness  of  hearing  is 
an  important  &ctor  here.  R^Ies  that  may  be  present  may  frequently 
be  remoyed  or  diminished  by  coughing  strongly. 

The  second  group  of  undefined  breathing  is,  of  course,  much  more 
nomeroos  with  beginners  than  with  those  who  are  practised  in 
aoscoltation.  It  is  well,  however,  for  the  latter  also  to  impose  upon 
themselves  some  reserve  in  pronouncing  whether  it  is  vesicular  or 
bronchial.  The  determination  is  often  actually  possible  either  by 
the  tone  itself  or  by  the  strength  of  expiration  in  relation  to  inspira- 
tion. Frequently,  also,  as  in  beginning  phthisis,  in  various  lobular 
pneamonic  deposits,  the  physical  conditions  resulting  from  the 
ptthologico-anatomical  changes  cause  it  to  appear  that  there  is  a 
"transition  breath  ** — that  is,  a  mingling — in  that  the  infiltrated  part 
of  the  lung  favors  the  transmission  of  the  bronchial  sound  unchanged, 
the  parts  containing  air  convey  the  breath  sound  to  the  ear  toned 
down  to  the  vesicular  sound.  Hence,  under  no  circumstances  can  we 
miss  this  idea  of  ^'transition  breathing,"  and  it  is  best  in  such  cases 
simply  to  describe  the  breath-sound. 

[i]  Dry  Rales  (Rhonchus,  Humming,  Whistling,  Hissing). — 
Like  all  rales,  these  are  pathological  sounds ;  they  appear  when  there 
is  a  bronchial  catarrh,  which  furnishes  a  tough,  scanty  secretion ;  they 
constitute  those  audible  phenomena  that  are  caused  by  the  rushing 
together  of  the  air  and  secretion  in  the  bronchial  tubes.     It  is  as 
difficult  to  make  a  sharp  distinction  between  a ''  tough  "  and  a  '^ fluid" 
secretion  of  the  bronchial  tubes  as  in  a  stricter  sense  it  is  to  separate 
the  so-called  "  dry  '*  from  what  is  later  referred  to  as  ''moist"  rSles — 
nrnch  more,  since  transitions  are  everywhere  present.     Meanwhile, 
however,  the  class  of  sounds  here  referred  to  take  a  somewhat  special 
place,  both  on  account  of  the  auditory  impression  they  make  and  be- 
cause they  exactly  correspond  to  the  very  toughest  bronchial  secretions. 
The  hamming,  hissing,  whistling  sounds  (sonorous,  sibilant  rales) 
wise  from  the  fiswjt  that  the  swelling  and  mucus  narrow  the  bronchial 
air-passage,  ahd,  hence,  they  are  sounds  of  stenosis ;  but,  besides,  some 
^  the  very  fine  high  hissing  and  whistling  tones  may  be  caused  by 
the  presence  in  the  bronchial  lumen  of  tense  threads  of  mucus  stretched 
*<?ro88,  which,  like  the  strings  of  an  -^olian  harp,  are  blown  upon  by 
the  current  of  air. 
SihUant  rdles  very  often  have  such  a  high  musical  tone  that  it 
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cannot  be  deadened  even  by  the  air-containing  lung.  Under  som 
circumstances  they  may  be  confounded  with  the  so-called  ringing  rale 
[metallic  rSles].  The  dry  humming  often  shows  unnoticeable  trans 
tions  to  the  character  of  the  sound  of  the  moist  relies,  approachin 
more  nearly  to  crepitation.  According  to  my  view,  they  maysti 
as  dry,  become  ringing,  rSles — that  is,  may  exhibit  a  ringing  charactc 
like  bronchial  breathing.  This  is  the  case  when  we  have  thickenin 
of  the  lungs  and  at  the  same  time  bronchitis  with  tough  mucus.  (Sc 
ringing  rales,  under  Moist  RSles.) 

The  humming,  hissing,  whistling  may  be  abundant  or  scanty,  loa 
or  soft.  It  may  occupy  the  whole  time  of  inspiration  and  expiratio 
and  completely  conceal  the  breath-sound,  or  it  may  only  be  heard  i 
the  end  of  inspiration.  A  very  fine  soft  whistling  is  sometimes  heai 
during  the  whole  of  expiration,  since  then,  so  far  as  vesicular  breathio 
is  concerned,  the  breath- sound  is  very  soft.  When  they  are  very  lou 
they  may  even  be  heard  at  a  distance  (a  distinguishing  peculiarity  ( 
emphysema).  Finally,  there  are  buzzing  sounds  in  the  chest  whic 
may  be  felt  when  the  hand  is  applied  to  it.  Cough  has  sometimes  th 
effect  of  diminishing,  and  sometimes  of  increasing,  them — at  least  tl 
humming  is  generally  very  markedly  changed  by  it. 

It  is  not  easily  possible  to  confound  the  humming  sounds  with  th 
pleuritic  friction  sounds  [q.  v.).  On  the  other  hand,  I  have  not  ii 
frequently  found  that  a  very  soft,  fine  humming  was  mistaken  b 
beginners  for  sharp,  even  bronchial,  breathing  sound.  This,  as  we 
as  the  distinguishing  of  whistling  and  hissing  from  a  peculiar  ringio 
rale,  can  only  be  learned  by  practice. 

Conclusions.  Humming,  whistling,  hissing  sounds,  as  has  be< 
shown  above,  show  a  dry  bronchial  catarrh.  Spread  over  the  lunf 
they  are  present  with  diffuse  bronchitis,  with  tough  secretion^  when 
occurs  independently,  but  especially  as  an  accompaniment  oiemphysem 
in  which  they  are  almost  never  wholly  wanting.  In  these  cases  t 
lower  lobes  of  the  lungs  are  generally  the  seat  of  the  catarrh.  Wh 
there  is  simply  bronchitis,  then  these  rEles  and  a  sharpened 
weakened  breathing  are  the  only  local  physical  signs  of  disease, 
emphysema  the  percussion  and  auscultatory  signs  of  this  conditi 
are  also  present.  Localized  dry  rales  exist  as  signs  of  catarrh  oft 
apices^  which  accompanies  commencing  tuberculosis;  here  a  h 
whistling  in  a  perhaps  somewhat  prolonged  expiration  may  for  a  lo: 
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time  form  the  only  symptom.  Ringing  dry  rSles  are  rare;  I  have 
mo6t  frequently  heard  them  in  pneumonia  at  the  beginning  of  the 
second  stage. 

In  all  these  cases  the  dry  relies  may  be  combined  with  the  moist; 
regarding  these  see  below. 

(e)  Moist  Rales. — These  arise  in  the  bronchial  tubes,  except  the 
smallest,  and  in  the  pathological  cavities  of  the  lungs  [vomicae]. 
Their  production  requires  more  or  less  fluid  secretion ;  the  more  fluid 
there  is  the  more  moist  the  sound ;  if  it  is  tougher,  then  there  are 
*' viscid-moist'*  rales,  a  transition  to  the  dry.  Generally,  the  ear 
directly  receives  an  impression  of  a  greater  or  less  degree  of  moisture. 

Formerly,  moist  rales  were  explained  as  being  produced  by  the 
barsting  of  bubbles  which  the  current  of  air  caused  upon  the  surface 
of  the  fluid.  More  recently,  they  have  received  another  explanation  : 
according  to  the  analogy  of  the  bubbles  which  we  see  formed  when 
we  blow  through  a  tube  one  end  of  which  is  immersed  in  water,  it  is 
supposed  that  the  current  of  air  separately  moves  the  air-bubbles 
which  present  projections  into  the  bronchial  tubes,  and  that  as  one 
such  quantity  of  air  breaks  the  bridge  through  the  fluid  and  advances, 
the  fluid  behind  it,  immediately  rushing  on  again  and  occupying  the 
space,  shares  the  vibration  in  the  pent-up  air  (Talma,  Baas).  It  is 
to  be  added  that  many  consider  moist  r^les  in  part  due  to  stenosis ; 
and,  finally,  that  it  is  said  that  the  to-and-fro  motion  of  the  secretion 
produced  by  the  current  of  air  causes  rSles  (Traube).  The  explana- 
tion by  Talma  and  Baas  will  serve  very  well  for  the  rSles  formed  in  the 
medium-sized  bronchial  tubes  ;  for  vomicae  it  only  serves  in  case  the 
bronchial  tubes  leading  thereto  are  immersed  in  the  fluid  secretion, 
^bich,  indeed,  is  ordinarily  not  the  case.  Here,  and  with  large 
bronchial  tubes  at  any  rate,  we  must  think  of  bursting  bubbles. 

^oi9t  rales  may  be  so  numerous  that  they  can  be  heard  in  both 
inspiration  and  expiration,  even  outlasting  the  expiration.  If  they 
^  scanty,  then  we  are  apt  to  hear  them  during  inspiration,  under 
^^^  circumstances  only  toward  the  close  of  inspiration.  A  slight 
^^^gb  may  increase  them,  or  cause  them,  in  case  they  were  for  the 
^in»e  being  absent. 

Ill  cases  where  the  rSles  are  very  scanty,  scarcely  to  be  heard,  it  is 
u-^ful  to  inquire  as  to  the  time  of  day  the  cough  is  the  most  frequent, 
^d  to  listen  to  them  before  the  occurrence  of  the  paroxysm  of  cough, 
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80  as  to  make  the  examination  before  the  bronchial  tubes  have  been 
cleared  of  mucus  (as  shortly  after  waking). 

The  different  moist  r^Ies  make  an  impression  upon  the  ear  of  dit 
ferent  ^^size,"  and  even  beginners  can  without  difficulty  judge  approxi- 
mately whether  they  are  found  in  a  large  or  a  small  bronchus  or  cayitj; 
we  speak  of  large^  smally  also  medium-sized  r^les.     The  discrimination 
of  rSles  in  this  respect  is  very  important ;  for  instance,  we  may  distin- 
guish whether  we  have  a  bronchitis  of  only  the  large,  or  whether  the 
smaller  tubes  have  become  involved ;  the  dangerous  capillary  bronchitis 
of  childhood  is  manifested  by  very  small,  fine  rales,  and  also  by  crepi- 
tant  rdles  (see  below,  page  154).     Large  rSles  may  furnish  an  index 
in   the  examination  of  the  apices :    these  contain  only  very  small 
bronchi ;  hence,  if  in  an  apex  there  are  large  or  only  medium-sixed 
rales,  these  cannot  arise  from  the  bronchi  there,  hence  there  must  be 
a  pathological  space — a  cavity.     If  there  are  large  rdle  sounds  which 
undoubtedly  arise  in  the  apex^  they  are  a  most  certain  sign  of  cavity. 
The  loudness  of  the  rales  does  not  depend  upon  their  number,  but 
upon  the  strength  of  the  breathing.     But  the  loudness  furnishes  an 
indication  of  the  place  where  they  arise :  cceteris  paribus^  the  sound 
will  be  loudest  at  the  point  where  the  ear  is  nearest  to  them.     It  may 
be  of  the  very  greatest  importance  to  locate  them  exactly.     Here, 
again,  the  most  striking  example  concerns  the  diagnosis  of  phthisis, 
and,  too,  of  the  ominous  catarrh  of  the  apex.     By  a  superficial  exami- 
nation it  may  easily  happen  to  the  inexperienced,  especially  in  the 
examination  of  the  back,  that  he  locates  rSles  which  come  from  the 
neighborhood  of  the  root  of  the  lungs  and  are  those  of  a  benign 
bronchitis  in  the  apex,  and  hence  makes  the  diagnosis  of  phthisis. 

It  is  of  the  very  highest  value,  but  often  not  easy,  to  distinguish 
whether  we  have  a  ringing  or  "consonant  "  (Skoda),  or  a  non-ringing 
rale-sound.  The  former  is  acoustically  related  to  the  latter,  as  the 
bronchial  breathing  sound  is  to  the  vesicular  (as  tympanitic  percussion 
note  to  lung-sound),  and,  like  that,  ringing  rfiles  appear  if  there  be 
present  either  a  thickening  of  the  lung  of  sufficient  extent,  or  if  there 
be  a  cavity.  But  yet  bronchial  breathing  and  ringing  r&les,  and 
vesicular  breathing  and  non-ringing  rSles,  are  not  always  necessarily 
associated  together;  thus,  not  infrequently  when  there  are  small 
cavities,  and  even  large  ones,  especially  in  the  lower  lobes,  in  case 
they  are  covered  by  a  not  very  thick  layer  of  air- containing  tissue,  we 


r 


EXAMINATION  OF  THE  RESPIRATORY  APPARATUS,       I53 

heir  ringing  rSles  when  the  breathing  is  undefined,  yet  hinting  toward 
tleTesicalar.  In  children,  even  when  there  is  no  trace  of  cavity  or 
thickening,  in  simple  bronchitis  the  r&Ies  may  reach  the  ear  as  loudly 
rlDging  (from  the  elasticity  of  the  lungs  and  of  the  thorax).  On  the 
other  hand,  in  pneumonia  and  pleurisy  we  sometimes  hear  bronchial 
breathing  and  non-ringing  r^es. 

Bat  now,  corresponding  to  "  transition  breathing,*'  very  frequently 
there  are  to  be  heard  such  r^ies  as  stand  between  the  non-ringing  and 
pronounced  ringing  (''  hinted  "  or  slightly  ringing  relies).  It  is 
difficult  to  interpret  these.  In  general,  with  children  they  fur- 
no  reason  for  the  supposition  of  thickening  or  cavity  more  than 
with  adults. 

Loud  ringing,  hinted  ringing,  and  non-ringing  rSIes  are  often  found 
together ;  we  may  even  say  that  almost  never  do  we  hear  ringing  r&Ies 
alone  at  one  place.  But^  of  course,  if  they  are  present  they  predominate. 
Though  they  exist  very  near  together,  yet  they  can  be  locally  separated, 
as  sometimes  in  emphysema  ;  here,  with  extensive  humming,  whistling, 
and  non-ringing  rSles  at  a  certain  point  of  the  lower  lobe,  there  may 
be  ringing  rdles  (perhaps  without  bronchial  breathing,  and  without 
deadened  or  tympanitic  resonance) :  this  makes  a  bronchiectatic 
cavity  probable.  But,  also,  by  the  same  signs,  in  general  bronchitis 
a  broncho-pneumonic  deposit  may  be  made  known. 

As  the  ringing  r^les  correspond  to  bronchial  breathing,  so  in  their 
manifestation  the  so-called  metallic  rllles  correspond  to  amphoric 
breathing  (metallic  percussion  note) ;  but  again  in  such  a  way  that 
the  two  symptoms  are  not  necessarily  united  together.  The  metallic 
rales  then  occur  in  correspondence  with  very  large,  smooth-walled, 
superficially-located  cavities,  and  also  in  pneumothorax,  where,  arising 
from  sections  of  the  lungs  which  are  breathing  (even  if  on  the  other 
side),  they  are  to  be  regarded  as  rSle-sounds  in  the  air-containing 
pleural  cavities  endowed  with  resonance. 

Sounds  of  falling  drops.  These  are  often  only  separate,  generally 
very  much  inflated,  moist  r^les,  which  have  a  high  metallic  note ; 
sometimes,  indeed,  there  is  only  one  in  each  phase  of  the  breathing; 
then  the  above-mentioned  designation  of  it  serves. 

Water-whistling y  or  the  sound  of  lung-fistula  (Unverricht,  Riegel). 
We  thus  designate  a  metallic  rale,  or  very  fine  metallic  gurgling  or 
splashing,  which  occurs  in  open  pneumothorax,  if  the  patient's  position 
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is  such  that  the  opening  in  the  pleura  is  directly  below  the  smooth 
surface  of  the  fluid,  and  if  the  patient  then  draws  a  breath  (first 
observed  by  Unverricht  while  puncturing  and  aspirating  a  case  of 
hydro-pneumothorax. 

(/)  Crepitant  Rales  (Crepitation). — Briefly  expressed,  by  this 
we  understand  the  finest  r&le  sounds.  It  occupies  a  special  place  on 
account  of  its  acoustic  peculiarity,  on  account  of  its  cause,  which 
permits  its  classification  either  under  the  moist  or  under  the  dry  riles, 
and,  finally,  on  account  of  its  special  diagnostic  meaning. 

The  so-called  atelectatic  crepitation  occurs  in  health,  and  still  m(H« 
in  disease,  over  parts  of  the  lung  which  have  for  a  time  been  breathing 
poorly  and  now  are  again  distended  by  a  full  breath.  Most  frequently 
is  it  observed  after  quite  long,  especially  low,  dorsal  position,  over  the 
lower  parts  of  the  lower  lobes.  It  is  purely  inspiratory,  and  disap- 
pears generally  after  the  first  deep  respirations. 

Like  this  are  crepitant  r^les  which  are  to  be  heard  in  croupou9 
pneumonia  during  the  first  and  in  the  beginning  of  the  third  stag9 
(crepitatio  indux  and  redux),  sometimes  in  catarrhal  pneumonioj 
moreover  in  infarction,  in  individual  cases  (according  to  the  author's 
observation)  of  caseous  pneumonia,  and,  finally,  especially  in  oedema 
of  the  lungs. 

In  all  these  cases  we  have  to  do  with  crepitation,  heard  during 
inspiration,  or,  at  most,  only  the  beginning  also  of  expiration,  which 
occurs  in  very  fine  and  equal-sized  bubbles.  It  is  well  compared  to 
the  noise  produced  by  rubbing  a  lock  of  hair  between  the  fingers  in 
front  of  the  ear,  or  by  separating  the  thumb  and  finger  moistened  and 
pressed  together  as  they  are  held  before  the  ear  (Eichhorst).  It  arises 
in  the  smallest  bronchial  tubes,  the  alveolar  spaces,  and  in  the  alveoli 
when  these  are  collapsed  and  glued  together,  or  partly  filled  with 
secretion,  and  then  during  strong  inspiration  their  walls  are  torn 
apart  or  freed  from  secretion.* 

The  n  on -uniform  crepitation,  so  called,  forms  the  transition  from 
these  sounds  to  the  fine  bubbling  rales.  More  than  elsewhere  it 
occurs  with  capillary  bronchitis  and  also  in  oedema  of  the  lungs.  It 
is  to  be  understood  as  a  mixture  of  peculiar  crepitations  and  small 

1  It  is  only  in  individual  cusos  that  this  crepitation  is  heard  in  expiration,  and  rtin 
more  rarely  only  in  expiration.     (Penzoldt.) 
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\  bubbling  rales,  and  it  accordingly  is,  in  its  coarse  sounds,  to  be  heard 
\    ibo  in  expiration. 

ig)  Plburitic  Friction-sounds. — The  respiratory  gliding  of  the 
pleura  costalis  upon  the  pleara  pulmonalis,  which  normally  is  noise- 
less, is  perceived  by  the  ear  and  can  also  be  felt  when  the  hand  is  laid 
upon  the  chest  when  there  are  inflammatory  deposits  upon  the  serous 
sarfnGcs.  Thus,  it  is  really  the  pleuritis  aiQca  that  causes  it.  Only 
in  rare  cases  of  unevenness  of  the  pleura  is  this  phenomenon  observed 
in  the  absence  of  inflammation,  as  in  acute  miliary  tuberculosis  of  the 
hugs  and  pleura ;  also  in  pneumano-kaniosis.  The  conditions  most 
fiTorable  for  the  occurrence  of  this  sound  are  where  the  respiratory 
movement  of  the  lungs  (forward  and  downward)  is  most  marked :  be- 
low and  especially  at  the  sides.  But  this  sound  may  also  exist  farther 
op,  even  almost  as  high  as  the  apex. 

Pienritic  friction  sounds  like  regular  scraping,  or  like  a  scratching, 
creaking,  beginning  in  distinct  pauses,  which  ordinarily  is  louder  dur- 
ing inspiration  than  expiration.  Quite  in  the  same  way  as  it  comes  to 
be  beard,  it  can  be  felt:  the  '*  sensible  frictions"  are  best  recognized 
by  the  laying  on  of  the  flat  hand.  It  is  not  changed  by  cough,  but 
continued  deep  breathing  often  causes  it  to  disappear,  since  in  this 
way  the  unevenness,  upon  which  it  depends,  is  smoothed  out. 

When  this  friction-sound  is  very  loud  and  characteristic  it  is  easily 
recognized.  A  difliculty  may  arise  when  it  is  very  softly  heard;  this 
often  occurs  from  the  fact  that  the  examiner  does  not  auscultate  at 
the  right  spot,  for  friction-sound  is  heard  in  only  a  circumscribed 
area,  since  it  is  poorly  transmitted.  A  further  difficulty  lies  in  dis- 
tinguishing it  from  certain  medium-sized,  tough,  moist  rSles  (cracking 
rales)  and  from  soft  buzzing ;  here  it  is  most  important  to  take  note 
of  the  character  of  the  particular  sound,  and  the  knowledge  and  recog- 
nition of  this  can  only  be  acquired  by  practice.  We  may  make  use 
of  the  effect  of  coughing  as  an  aid.  Sometimes  moderate  pressure 
with  the  stethoscope  increases  the  pleuritic  sounds ;  also,  palpation 
Diayhelp  us  to  recognize  them.  RSle-sounds  are  seldom,  or,  at  most, 
only  slightly,  to  be  felt. 

It  is  to  be  remembered  that  friction-  and  rSle-sounds  may  occur  at 
the  same  time.  Besides  in  pneumonia,  I  have  observed  it  most  fre- 
quently in  disseminated  tuberculosis  and  in  caseous  pneumonia  of  the 
lower  lobes. 
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Friction  occurs  with  all  kinds  of  pleuritis.  It  occurs  (seldom)  in 
acute  exudative  pleuritis  in  the  beginning  of  the  attack,  and  also,  as  a 
favorable  sign,  later  with  the  absorption  of  the  fluid  exudation.  There 
can  be  no  friction-sound  while  there  is  fluid  present,  since  it  is  only 
heard  when  the  pleural  surfaces  are  in  contact.  In  chronic  pleuritii 
it  may  last  indefinitely  and  over  a  large  extent.  Of  the  diseases  of 
the  lungs  which  usually  are  accompanied  by  pleuritis  sicca  many  are 
first  revealed  by  the  friction  sounds  which  the  latter  causes:  thus, 
phthisis,  also  pycemic  deposits  in  the  lungs^  infarction^  bronchiectasis 
with  reactive  pneumonia,  and  pleuritis  with  emphysema. 

Regarding  pleuro-pericardial  friction-sounds  (pericarditis  externa), 
see  under  Auscultation  of  the  Heart. 

(A)  HiPPOCRATic  SuccussiON. — This  is  a  phenomenon  very  easy 
to  understand. 

In  sero'  and  pyo-pneumothorax,  after  a  strong  shaking  of  the  chest, 
as  in  any  vessel  partly  filled  with  fluid,  there  is  splashing.  This 
splashing,  through  the  resonance  associated  with  metallic  tone,  like  all 
the  audible  phenomena  of  pneumothorax,  is  heard  at  a  distance  or  by 
applying  the  ear  to  the  chest. 

This  sign  is  usually  most  distinctly  manifest  when  there  is  a  small 
effusion  and  when  it  is  serous.  It  is  almost  pathognomonic  of  hydro- 
pneumothorax  in  that  it  only  elsewhere  occurs  in  very  isolated  cases 
of  large  cavity  with  quite  fluid  contents. 

The  direction  of  Hippocrates  was  to  shake  the  patient  by  the 
shoulders ;  but,  on  account  of  the  grave  condition  of  most  of  these 
patients,  the  greatest  care  is  necessary.  Many  quickly  learn  to  shake 
the  body  so  as  to  produce  the  sound  themselves. 

Confounding  this  with  the  splashing  from  the  stomach  or  colon  will 
be  avoided  by  local  examination  of  these  organs  and  by  repeated 
examinations. 

PALPATION   OF  VOCAL   FREMITUS   (AUSCULTATION   OP  THE   VOICE). 

Strictly  speaking,  this  method  of  examination  belongs  in  part  to 
Palpation  and  in  part  to  Auscultation ;  but  at  the  same  time  it  has  a 
place  here,  because  this  comes  next  in  the  course  of  a  thorough  exam- 
ination of  patients.  It  is,  besides,  of  suflScient  importance  in  itself 
to  be  treated  separately,  because  after  Inspection,  Palpation,  Percus- 
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sioD,  and  Auscultation  have  been  completed,  not  infrequently  it  hap- 
pens that  this  casts  the  decisive  vote. 

The  vibrations  of  the  glottis  in  phonation  (speaking,  singing, 
screaming)  originate  in  the  column  of  air  in  the  trachea  and  bronchial 
tnbee  rather  than  in  their  walls ;  they  traverse  the  lung-tissue,  where, 
in  case  this  is  normal,  they  become  considerably  weakened,  then  the 
wall  of  the  thorax  and  its  coverings,  and  may  be  felt  by  the  hand  laid 
upon  the  chest  as  a  whizzing :  voice  vibration,  voice  fremitus,  pectoral 
fremitns  (besides  heard  as  indistinct  humming  ;  see  below). 

The  technique  of  this  method  of  examining  is  as  follows :  While  the 
patient  counts  aloud,  or,  still  better,  repeats  the  same  word  (one,  for 
example),  the  hand  is  laid  upon  different  parts  of  the  chest.  Gener- 
ally we  employ  the  palm  of  the  hand,  but  for  finer  examination  it  is 
preferable  to  apply  the  ball  of  the  little  finger  or  the  tips  of  the  first, 
second,  and  third  fingers.  Practice  of  the  method  last  mentioned 
enables  one  to  dispense  with  auscultation  of  the  voice.  Differences  of 
voice  vibration  are  distinguished  by  comparison  of  different  locations 
and  particularly  of  symmetrical  points.  It  is  quite  unnecessary  in 
making  this  comparison  to  apply  both  hands  at  the  same  time  to  the 
two  sides  of  the  chest ;  the  difference  is  much  more  distinctly  felt  if  we 
examine  with  the  same  hand,  first  upon  one  side  and  then  upon  the  other. 

Within  normal  limits,  vocal  fremitus  is  stronger  the  stronger  the 
voice;  it  is  very  distinct  when  the  voice  is  rough  and  deep,  weak  if 
the  voice  is  high,  and  even  not  to  be  felt  at  all  when  the  voice  is  high 
and  thin  (light),  as  is  sometimes  the  case  in  women  and  children. 
The  separate  vibrations  are  felt  more  distinctly  the  richer  and  more 
prolonged  they  are.  The  fremitus  is  stronger  upon  the  right  side  of 
the  chest  than  the  left,  probably  because  the  right  bronchus  is  the  larger 
in  diameter.  It  is,  moreover,  very  noticeably  influenced  by  the  thick- 
ness of  the  covering  (muscles,  mamma,  subcutaneous  fat). 

There  may  be  pathological  conditions  present  upon  one  side  that 
vill  not  propagate  the  vibration  of  the  voice  so  well  as  a  normal  con- 
dition would  do,  which  may  diminish  or  remove  the  vocal  fremitus ; 
on  the  other  hand,  they  may  better  propagate  it ;  strengthen  the 
vocal  fremitus. 

Weakness  or  suppression  of  vocal  fremitus  occurs  with  pleuritic 
fzudation  (on  account  of  the  narrowing  of  the  bronchial  tubes  from 
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compression  and  on  account  of  the  encroachment  of  the  fluid);  with 
pneumothorax,  on  the  one  hand,  either  on  account  of  the  poor  con- 
duction through  the  bronchial  tubes  of  the  retracted  or  the  compressed 
lung,  or,  on  the  other,  because  it  is  not  conducted  through  the  air- 
cavity.  If,  however,  there  should  be  growths  on  the  pleural  surfaces, 
even  if  only  in  the  form  of  fine  fibres,  these  ordinarily  act  as  good 
conductors  of  vocal  fremitus.  Finally,  vocal  fremitus  is  weak  or  sop- 
pressed  with  tumors  of  the  pleura,  and  all  thickenings  of  the  chat^ 
wall  (abscess,  oedema),  and  in  closure  of  the  bronchial  tubes,  since 
these  are  the  most  important  means  of  propagating  the  oscillations 
(closure  from  mucus,  masses  of  fibrin,  foreign  bodies,  compression). 

Increase  of  vocal  fremitus  is  observed  in  pneumonia,  since  the 
solidified  lung- tissue  is  a  better  conductor  than  when  it  contains  air; 
for  the  same  reason,  sometimes,  when  the  lung  is  compressed  against 
the  thorax-wall ;  above  pleuritic  exudation,  and  generally  posteriorly 
at  the  roots  of  the  lungs ;  and  in  cavities  with  open  bronchus  and 
small  secretion — here  partly  by  the  good  conduction  of  the  sound  and 
partly  by  consonance. 

Vocal  fremitus  is  an  extremely  valuable  means  of  distinguishing 
between  pneumonia  and  pleuritic  exudation.  Yet  it  may,  in  rare  cases, 
so  far  deceive  as  that  in  pneumonia,  if  the  bronchial  tubes  are  stopped 
by  secretion,  there  is  no  increase  of  vocal  fremitus;  it  is  even  dim- 
inished, and,  occasionally,  with  complete  filling-up  of  the  bronchial 
tubes,  may  even  disappear  altogether.  Under  some  circumstances 
after  cough  and  expectoration,  as  after  a  cool  bath,  it  may  return.  It 
is  easy  to  see  how  various  the  result  may  be  if  pneumonia  and  pleurisy, 
or  if  a  cavity  and  thickened  pleural  walls,  are  combined. 

In  most  cases,  in  my  opinion,  auscultation  of  the  voice  may  be  dis- 
pensed with  where  one  is  thoroughly  trained  in  testing  the  vibration 
of  the  voice  by  palpation,  especially  by  using  the  tip  of  the  fingers. 
In  reality,  its  result  is  fully  analogous  to  that  of  palpation.  Normally, 
over  the  thorax,  we  hear  the  voice  of  the  person  examined  as  an 
indistinct  humming,  which  pathologically  may  be  weakened  or  lost; 
but  it  may  be  strengthened  to  an  extraordinary  loudness  (bronchoph- 
ony), wholly  under  the  conditions  which  correspond  to  those  that 
influence  vocal  fremitus. 

We  sometimes  find  a  very  marked  bronchophony  over  those  cavities 
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where  we  hear  amphoric  breathing  and  metallic  rSles.     Here,  also, 

the  bronchophony  may  acquire  a  kind  of  metallic  quality  (Laennec's 
pectoriloqay). 

jSgophony,  "  bleating- voice,**  is  a  peculiar  nasal,  bleating  pec- 
toriloqay, as  we  hear  it,  with  pleuritic  exudations,  in  the  neighborhood 
of  the  upper  boundary  of  dulness. 

Auscultation  of  the  whispered  voice  was  introduced  by  Baccelli. 
He  foand  that  it  was  propagated  by  serous  exudations  of  the  pleura, 
but  not  by  purulent,  since  the  latter  dispersed  the  sound-waves.  In 
most  cases  this  method  must  be  considered  as  without  value,  since  in 
large  serous  exudations  with  marked  compression  of  the  lungs  we  as 
often  do  not  hear  the  whispered  voice.  We  may  recognize  it  in  very 
small  and  firesh  punilent  exudations,  unconnected  with  thickening  of 
the  pleura. 

Palpation  and  auscultation  of  the  voice,  of  course,  cannot  be  made 
in  all  those  cases  where  the  voice  cannot  be  produced,  as  in  uncon- 
Kiousness  and  exhaustion,  or  when  the  patient  is  dumb  (aphonic),  or 
where,  from  caution,  we  do  not  wish  to  have  the  patient  speak  aloud, 
as  in  haemoptysis,  peritonitis,  etc.  Scherwald  has  recently  devised  a 
new  procedure,  which  can  be  recommended — plegaphonia,  or  ausculta- 
tion during  percussion  upon  the  larynx  or  trachea.  The  vibrations 
produced  in  this  way  take  the  place  of  those  of  the  vocal  cords  during 
phonation,  and  this  procedure  is  exactly  synonymous  with  auscultation 
of  the  voice. 

Mode  of  application :  We  have  some  one  else  place  a  large  ivory  or 
hard-rubber  pleximeter  upon  the  surface  of  the  thyroid  cartilage  or 
upon  the  trachea,  and  percuss  with  a  hammer  (sometimes  the  patient 
himself  can  do  both).  The  patient  closes  his  mouth.  By  preference 
we  auscult  during  expiration.  Ausculting  on  the  thorax,  we  hear 
the  blows :  1,  over  the  sound  lung,  very  markedly  weakened  (loudest 
over  the  apices),  as  if  it  were  vanishing,  not  tympanitic,  but  with  a 
cracked-pot  sound;  2,  over  infiltrated  lung,  very  loud,  tympanitic, 
with  Wintrich's  change  of  sound  [which  see]  ;  here,  also,  the  ear  has 
a  sensation  as  if  the  blows  were  upon  itself;  3,  over  an  exudation, 
simply  weak,  even  to  complete  absence;  4,  over  cavities,  the  same  as 
over  tissue  empty  of  air;  over  large  open  cavities,  very  loud,  ''smiting"; 
S)  over  pneumothorax,  a  metallic  sound. 
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Exploratory  Puncture  of  the  Pleura. 

Mode  of  procedure :  For  this  small  operation  we  employ  either  m 
ordinary  large  hypodermic  syringe,  or,  better,  a  larger  syringe  of  the 
same  construction  with  a  slightly  larger  canula — about  seven  cm.  long. 
The  syringe  must  always  be  kept  very  clean,  and  before  osing  most 
be  disinfected  most  carefully  with  carbolic  acid  or  bichloride  of  mer- 
cury. The  packing  must  be  very  tight.  The  needle  is  inserted  in  an 
intercostal  space  perpendicular  to  the  surface  with  the  piston  pushed 
in,  and  then  the  piston  is  withdrawn.  If  the  point  of  the  needle  rests 
in  fluid,  this  will  rush  into  the  syringe. 

Directly  before  making  the  exploratory  puncture  the  patient  most 
be  placed  in  exactly  the  same  position  he  is  to  occupy  during  the 
operation,  then  be  carefully  examined,  and  especially  percussed. 

In  this  way  we  may  ascertain  whether  there  is  fluid  in  that  portion 
of  the  thorax,  and  of  what  kind  it  is.  It  is  especially  applicable  in 
the  diagnosis  of  pleuritis  (more  rarely  in  hydrothorax  and  hydro- 
pneumothorax).     It  is  to  be  performed  in  the  following  cases : 

1.  When  there  is  the  slightest  doubt  whether  there  is  pleuritis  or 
not.  In  the  first  place  we  have  to  consider  the  differential  diagnosis 
between  pneumonia^  tumors  of  the  chest-cavity,  and  thickening  of 
the  pleura  (compare  p.  158).  In  either  of  these  three  conditions 
the  syringe  will  draw  out  nothing  at  all,  or,  at  most,  only  a  drop  of 
blood.  But  positiveness  of  conclusion  is  limited  in  two  ways:  (1) 
Sometimes  we  do  not  reach  the  fluid  with  the  syringe  if  the  pleanl 
exudation  is  buried  behind  a  thick  pleural  membrane,  or  behind 
tumors  of  the  chest-wall,  because  it  does  not  penetrate  as  far  as  the 
exudation.  (2)  Even  when  the  fluid  is  within  reach,  we  often  do  not 
obtain  any  in  case  it  contains  floccules  of  fibrin,  or  it  is  a  thick  puro* 
lent  fluid ;  either  of  which  will  close  the  needle.  With  these  two 
possibilities,  a  limited  value  must  always  be  assigned  to  the  negative 
result  of  exploratory  puncture. 

2.  To  determine  the  nature  of  the  fluid  in  the  pleural  cavity.  If 
tlie  small  quantity  of  fluid  withdrawn  is  quite  or  almost  clear,  like 

%ter|  if  it  contains  on  material  elements,  if  there  is  no  effusion  of 
irin,  and  if  on  boiling*  there  is  little  or  no  albumin,  then  the  fluid i: 

1  This  test  is  difficult  with  a  small  quantity,  but  yet  by  care  it  may  be  applied  b; 
wnng  a  small  test-tube,  and  adding  water. 
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t  irimudation  ;  otherwise  it  must  be  regarded  as  an  exudation.    The 

endation  may  be  serous,   sero-fibrinous,   sero-purulent,   purulent, 

bemorrhagic,  '^dorless  or  ichorous,  or  feculent.     With  purulent  ex- 

odatioD  there  are  never  wanting,  in  the  microscopic  examination, 

len'des  the  pus-cells,  micrococci  (streptococci  and  diplococci);  of  other 

organisms  in  pleural  exudation,  the  bacillus  tuberculosis  comes  into 

consideration  (for  the  manner  of  demonstration  see  p.  188),  and  acti- 

nomyces  (see  p.  189).     The  latter  elements,  however,  can  hardly  be 

obtained  by  the  hypodermic  syringe.   Absence  of  bacillus  tuberculosis. 

even  the  negative  result  of  culture,  does  not  decide  positively  against 

tobercnlar  pleurisy.    Even  in  empyema  of  tuberculous  origin,  cultures 

and  inoculations  are  generally  negative.  (A.  Frankel.)     The  bacilli 

and  spores  are  only  present  in  the  exudations  if  disintegration  of 

tubercle  takes  place  upon  the  diseased  pleura.     Micrococci  are  always 

foand  iu  great  quantities  in  septic  pleuritis. 

In  carcinomatous  pleuritis,  carcinomatous  cells  are  sometimes  found 
in  the  exudations.  However,  Quincke,  the  greatest  authority  upon 
this  snbject,  has  acknowledged  that  single  carcinomatous  cells  cannot 
with  certainty  be  distinguished  from  the  pleural  endothelium,  and  at 
best  that  this  method  of  diagnosis  is  extremely  difficult.  Both  species 
of  cells,  affected  with  fatty  degeneration  or  granular,  are  found  filled 
with  large  "  vacuoles."  If  very  abundant,  both  may  form  a  cream- 
like layer  upon  the  surface  of  the  fluid  drawn  off.  Wo  must  think  of 
carcinomatous  cells  (which,  moreover,  can  only  occur  when  a  carcinoma 
has  ulcerated  into  the  pleura),  if  the  cells  exist  in  abundance,  are  in 
balls,  show  great  variations  in  form  and  size,  and  are  colored  brown 
by  iodine  (glycogen  reaction). 

hemorrhagic  exudation  makes  the  existence  of  tubercle  or  car- 
cinoma of  the  pleura  probable.  If  the  exudation  is  feculent,  there  is 
fiome  connection  with  the  intestine.  But,  sometimes,  there  is  no 
disease  of  the  pleura  at  all,  but  a  diaphragmatic  peritonitis  (see), 
which  simulates  a  pleuritis. 

When  pleuritis  is  complicated  with  erysipelas  we  ought  to  look  for 
the  cocoas  of  that  disease.  But  this  is  very  difficult  to  distinguish 
from  other  cocci  (especially  streptococcus  pyogenes,  one  of  the  most 
important  pus-cocci),  and  it  can  only  be  distinguished  by  cultivation 

J^nd  inoculation. 

11 
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Exploratory  puncture,  finally,  must  always  be  made — 
8.  Before  operative  procedure  when  pleurisy  has  been  diagnosedU 
even  if  the  diagnosis  seems  to  be  perfectly  certain. 

In  making  the  exploratory  puncture  the  needle  and  syringe  em- 
ployed must  be  always  first  thoroughly  cleaned  and  disinfected  with 
carbolic  acid  or  corrosive  sublimate.     The  syringe  must  have  good 
suction.     From  what  has  been  said  it  is  clear  that  we  operate  onlf 
upon  the  lower  part  of  the  chest,  not  higher  than  the  fourth  rib  in 
front  and  the  sixth  behind.     Of  course,  we  must  avoid  the  region  of 
the  heart,  and  when  there  is  a  suspicion   of  aneurism  exploratire 
puncture  must  be  omitted;  otherwise  there  is  no  need  of  anxiety. 
When  the  exploratory  puncture  is  made  with  the  observance  of  every 
possible  precaution  it  is  not  a  dangerous  procedure.     The  puncture  is 
made  quickly,  in  an  intercostal  space,  as  far  as  the  needle  will  reach ; 
if  nothing  is  obtained,  the  needle  is  slightly  withdrawn  and  suction 
again  made.     We  may  sometimes  puncture  at  several  points. 

Methods  of  Measuring  and  Stethoqraphy. 

Measuring  the  Thorax, 

This  serves,  in  measuring  once,  to  determine  the  size  of  the  chest, 
and  to  secure  an  approximate  point  of  departure  for  determining  its 
relation  to  the  development  of  the  rest  of  the  body.  But  it  does  not 
furnish  knowledge  of  diseases  any  better  than,  with  suflScient  practioe, 
is  given  by  inspection  and  palpation. 

On  the  other  hand,  it  has  a  very  great  value  in  connection  with 
tracing  the  cross-section  of  the  chest  upon  paper,  if  it  is  employed  to 
determine  the  changes  which  the  chest  undergoes  in  the  course  of  i 
certain  disease. 

We  measure  the  diameter  of  the  thorax  with  the  caliper-compasses, 
and  it  is  best  to  take  the  broad  diameter  at  the  highest  point  of  the 
axilla,  the  deep,  or  stemo-vertebral,  diameter  on  the  level  with  the 
nipple  and  the  insertion  of  the  second  rib.  In  tracing  a  cross-section 
of  the  thorax  upon  paper  we  must,  of  course,  make  the  transverse 
and  antero-posterior  diameters  at  the  same  level  (whether  at  the  nip- 
ples or  lower  down).  The  circumference  of  the  breast  is  generally 
measured  at  the  level  of  the  nipple,  but  sometimes  over  the  highest 
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points  of  the  axillae  and  at  the  lower  end  of  the  corpus  sterni.  The 
length  of  the  chest  may  be  ascertained  by  measuring  in  the  mammil- 
laty  line  from  the  clavicle  to  the  border  of  the  ribs.  The  linea  costo- 
irtjcolaris  is  very  useful  for  determining  any  change  in  the  length. 

The  delineation  of  the  form  of  a  cross-section  of  the  chest  is  made 
in  the  following  manner:  The  opposite  diameters  at  a  given  point  are 
mttsnred,  and  are  marked  upon  a  sheet  of  paper.  Then  a  lead  hoop 
or  wire  is  accurately  fitted  first  to  one  and  then  the  other  side  of 
the  chest  at  that  level,  then  carefully  removed  and  traced  upon  the 
paper.  Instead  of  the  leaden  hoop  (which  is  entirely  satisfactory)  we 
Duy  enoploy  Woillez^s  Gyrtometer,  which  is  a  chain  with  links  that 
mo?e  stifflv. 

Frequent  measurements  of  the  diameters  and  circumferences,  as 
well  as  tracing  the  cross-section  in  the  course  of  disease  may  give  not 
unimportant  results :  in  determining  an  incresi^se  or  diminution  of  the 
quantity  of  pleural  exudation  or  of  the  progress  toward  recovery  by 
the  amount  of  shrinking ;  in  retraction  of  the  lungs ;  but  especially 
in  all  kinds  of  tumors  of  the  chest-cavity.  Thus,  where  aneurism  is 
suspected,  or  a  mediastinal  tumor,  the  slightest  increase  in  the  antero- 
posterior diameter  or  of  the  circumference  of  the  chest  is  of  great 
significance 

In  Tiew  of  what  has  been  said,  the  statement  of  the  exact  measure 
is  impossible.  It  is  only  important  to  know  that  the  right  side  of  the 
chest  measures,  in  people  who  are  right-handed,  about  1  to  1^  cm. 
more  than  the  lefl ;  also,  that  the  circumference  of  the  chest  at  the 
level  of  the  nipples  in  healthy  persons  is  increased  in  inspiration  about 
5  to  7  cm. 

Spirometry^  Pneumatometry^  and  Stethograpky. 

If  we  here  discuss  these  three  methods  of  examination  somewhat 
briefly  and  dogmatically,  let  it  be  understood  that  this  is  only  from 
^e  point  of  view  of  clinical  diagnosis.  But  as  to  the  application  of 
u^ese  methods  to  physiological  and  pathological  examinations  in  ani- 
mals and  man  we  take  exactly  the  opposite  view,  for  they,  like  meas- 
urements of  the  chest,  can  furnish  many  important  conclusions. 

Spirometry  is  employed  to  ascertain  the  vital  capacity  of  the  lungs 
""that  18,  the  quantity  of  air  which,  after  deepest  inspiration,  can  be 
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given  oflF  by  the  deepest  expiration.  This  is  done  by  means  of  t 
Hutchinson's  spirometer,  which  is  constructed  on  the  principle  of  & 
gasometer. 

The  relations  of  the  size  of  the  body  to  the  vital  capacity  of  the 
lungs  are  relatively  the  most  constant.  Von  Ziemssen  found  that  in 
men,  if  to  each  cm.  of  stature  there  was  less  than  20  ccm.  of  vital 
capacity  (or,  in  the  case  of  women,  less  than  17  ccm.),  there  probably 
was  a  considerable  disturbance  in  the  organs  of  respiration  (phthi8ifl» 
emphysema,  adhesive  pleuritis,  bronchitis),  or  it  already  definitely 
existed.  On  the  other  hand,  where  the  relation  was  as  1 :  25  ((ff 
1 :  22)  this  was  improbable.  The  vital  capacity  is  of  more  importance 
for  supplementing  other  methods  of  examination  in  the  course  of 
observation  of  a  patient,  for  the  reason  that  it  changes  with  the 
recovery  from,  or  exacerbation  of,  the  given  disease.  It  is  to  be 
observed  that  there  seems  to  be  an  increase  in  the  vital  capacity  of 
every  patient  in  consequence  of  increased  practice.  Spirometry  does 
not  here  have  an  independent  value. 

Pneumatometry  is  the  determination  of  the  pressure  of  the  respira- 
tory air  during  inspiration  and  expiration.  It  is  determined  by  means 
of  the  pneumatometer  of  Waldenburg,  improved  by  Biedert  and  Eich- 
horst,  a  modified  mercurial  manometer.  We  find  that  in  health  the 
expiratory  pressure  is  always  greater  than  the  inspiratory,  but  the 
absolute  results  vary  still  more  than  those  obtained  by  spirometry. 
The  diminution  of  the  expiratory  pressure  in  emphysema  is  important, 
and  furnishes  a  certain  conclusion  as  to  the  severity  of  the  disease,  u 
well  as  of  improvement  or  extension.  Diminished  inspiratory  prea- 
sure  in  stenosis  of  the  air-passages,  in  phthisis,  and  in  exudatife 
pleuritis  has  no  diagnostic  meaning. 

Stethography  is  the  graphic  delineation  of  the  respiratory  motions 
of  the  chest  and  of  the  diaphragm.  In  many  ways  it  is  instructive 
and  yields  results  that  are  valuable  with  reference  to  physiology  and 
pathology,  but  it  may  be  entirely  dispensed  with  for  the  purpones  of 
clinical  diagnosis. 

Cough  and  Expectoration. 

Cough  is  caused  in  the  following  way  :  By  the  closure  of  the  glottis, 
after  a  deep  inspiration  has  been  taken,  the  pressure  in  the  thorax 
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by  means  of  the  auxiliary  muscles  of  expiration  is  increased,  and  then 
soddenly  the  glottis  is  opened ;  there  results  an  audible  outrush  of  air, 
which  in  tarn  brings  with  it  the  substances  forming  the  expectoration 
(which  sabstances  cause  rdles). 

The  ability  to  cough  is  lost,  not  only  when  the  crico-arytenoideus 
mosde  in  the  larynx,  but  also  the  respiratory  muscles,  are  paralyzed 
(bolbar  paralysis).     Pain,  also,  may  cause  suppression  of  cough. 

Coagh  may  be  spontaneous  or  reflex.  Reflexive  cough-irritation 
maj  arise  from  all  parts  of  the  mucous  membrane  of  the  larynx, 
trachea,  and  bronchial  tubes,  as  well  as  from  inflamed  pleura  ('' pleural 
eough  '*),  no  doubt  occurring  not  infrequently.  The  trachea  is  espe- 
cially irritable,  and  particularly  the  region  of  the  inter-arytenoidean 
ipace,  likewise  the  bifurcation ;  inflamed  mucous  membrane  is  more 
irritable  than  normal.  There  is  never  any  irritative  cough  from  the 
lang-tissne. 

Cough  may  also  arise  from  the  abdominal  organs  reflexively,  as 
from  the  stomach.  I  have  known  three  persons  who  had  a  ^^  nervous  " 
cough  at  the  beginning  of  each  menstrual  epoch.  The  cough  of 
hysteria  must  be  regarded  as  reflex,  or  direct  from  the  nervous 
centres  (?). 

The  cough  which  is  caused  by  disease  of  the  respiratory  organs  at 
the  points  above  mentioned,  either  because  these  are  themselves  dis- 
eased or  because  they  are  irritated  by  diseased  products,  is  a  most 
important  sign  of  disease.  Moreover,  in  spite  of  the  existence  of 
irritation,  there  may  be  no  cough  in  any  patient  whose  mind  is 
markedly  obtunded  (as,  for  example,  in  typhus  abdominalis  [typhoid 
fever],  in  disease  of  the  brain,  in  carbonic-acid  poisoning,  in  the 
death  agony,  etc.) ;  hence,  in  these  cases  there  is  often  considerable 
niucus  rattling  in  the  trachea,  without  any  expectoration.  The  sudden 
stopping  of  cough  and  expectoration  in  consequence  of  unconscioas- 
ness,  often  accompanied  with  weakness,  is,  therefore,  particularly  in 
inany  diseases  of  the  lungs,  as  in  pneumonia,  a  bad  sign  ;  in  phthisis, 
&K  it  sometimes  denotes  approaching  death.  It  has  already  been 
mentioned  that  cough  may  disappear  as  a  result  of  paralysis  of  the 
moscles  concerned  in  coughing. 

fl  e  can  draw  no  diagnostic  conclusion  from  the  frequency  of  the 
<^ugh.     Regarding  the  time  of  day  when  it  is  most  apt  to  occur. 
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frequently  in  phthisis,  and  also  in  chronic  bronchitis,  this  regularljr 
occurs  soon  after  waking. 

Dry  cough  is  one  that  is  not  accompanied  with  expectoration.     It 
is  generally  weak :  "slight  cough"  (especially  in  the  beginning  of 
phthisis,  also  as  "pleural  cough**  (see  above);   but  also  "nervous," 
from  bad  habit). 

There  is  a  cough  with  tough  expectoration,  difficult  to  be  dislodged, 
brought  up  generally  after  a  long  series  of  labored  efforts ;  at  the  end 
there  is  generally  hawking ;  the  patient  often  pauses  to  rest,  and  then 
continues  to  cough  until  a  final  hawking  and  expectoration,  as  ia 
emphysema  with  tough  bronchitis,  and  in  croupous  pneumonia. 

Moist  cough  with  fluid  (more  purulent)  expectoration  is  easiery 
^Mooser."  Here  it  is  oflen  remarkable  what  a  quantity  of  sputum  ii 
thrown  off,  as  from  a  cavity — sometimes  from  two  eflx>rts  at  coogfaiog. 
Moreover,  with  patients  who  are  weak  and  very  miserable,  often  % 
series  of  efforts  are  necessary,  which  efforts  then  generally  end  witk 
hawking  (phthisis  in  extremis). 

In  whooping-cough  the  cough  occurs  in  pronounced  paroxyam. 
Here  the  inspiration  is  noisy,  because  it  must  be  taken  as  quickly  ii 
possible,  and  also  because  the  glottis  is  narrowed  by  swollen  mneoM 
membrane.  In  consequence  of  the  prolonged  effort  at  coughing,  of 
the  constantly  increasing  intra-thoracic  pressure,  and  the  diminishei 
breathing,  which  causes  a  disturbance  of  the  interchange  of  gases  aai 
blood-stasis,  there  is  cyanosis ;  here,  as  otherwise  in  long-contiDioA 
labored  efforts  at  coughing,  especially  in  phthisis,  they  finally  vsf 
frequently  end  in  vomiting.  Severe  attacks  of  coughing,  moreonr* 
result  from  swallowing  the  wrong  way,  as  in  paralysis  of  the  thmft 
from  various  causes.  Unconscious  patients  often  swallow  the  wroig 
way  without  any  cough. 

The  tone  of  the  cough  may  be  unnaturally  deep  and  rough,  liketbtf 
voice,  in  ulceration  of  the  larynx ;  in  stenosis  of  the  larynx  it  t0 
either  a  short  stenosis  sound,  or  rough  and  bellowing  (the  latter  wilb 
children  with  diphtheria  or  false  croup);  in  continued  aphonia di0 
cough  is  sometimes  toneless,  sometimes  remarkably  rough  and  ahai^ 

Hawking  only  brings  up  masses  lodged  in  the  pharynx,  larynx,  IT 
the  upper  part  of  the  trachea ;  but  it  must  not  be  understood  thi^ 
what  is  thus  brought  up  is  formed  at  these  locations;  it  majf  bt 
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brought  to  the  lower  part  of  the  larynx  by  previous  cough  or  by  the 
motion  of  the  ciliated  epithelium. 

EXPECTORATION,   SPUTUM. 

fij  these  terms  is  understood  all  that  is  brought  up  from  the  air- 
pissages  by  coughing  and  hawking.  According  to  the  existing 
disease,  they  are  formed  from  the  secretions  of  the  laryngeal,  tracheal, 
ttd  bronchial  mucous  membrane,  from  the  contents  of  the  alveoli  of 
tbe  loDgs,  and,  lastly,  from  the  contents  of  pathological  cavities  of 
the  lungs,  or  from  the  lung  tissue.  In  rare  cases  purulent  exudations 
from  the  pleural  cavities,  from  rupture  of  the  pleura,  may  reach  the 
lir-passages  and  appear  as  sputum;  still  more  rarely,  by  communication 
of  the  oesophagus  or  rupture  of  an  aneurism,  particles  of  food  or  blood 
maj  pass  this  way.  The  secretion  of  the  mucous  membrane  or  of  the 
glands  of  the  throat,  of  the  mouth,  of  the  nose,  and  also  other  sub- 
stances from  these  locations  (as  blood,  microorganisms,  particles  of 
food),  mingled  in  various  proportions  with  the  expectoration,  may  give 
rise  to  error.  Expectoration  may  be  entirely  wanting,  even  when  the 
material  for  expectoration  may  be  present  in  the  air-passages  in  con- 
siderable quantity,  when  there  is  absence  of  cough,  or  when  the  cough  is 
feeble  (see  page  165) ;  finally,  it  may  sometimes  happen  in  all  diseases 
of  the  respiratory  organs  that  there  is  either  no  cough  at  all,  or  only  a 
dry  cough.  It  is  not  unimportant  to  note  that  blood  ascaping  from 
the  stomach  by  vomiting  may  give  occasion  for  swallowing  and  then 
be  expelled  by  coughing ;  but,  on  the  other  hand,  in  hemorrhage  of 
the  lungs  a  part  of  the  blood — sometimes  a  considerable  quantity — 
Diay  be  swallowed,  and  may  give  rise  to  symptoms  of  hematemesis. 

When  possible,  it  is  best  to  collect  the  expectoration  in  a  transparent 
glass  vessel  (as  a  matter  of  fact,  we  may  readily  understand  that  we 
shall  generally  have  to  employ  a  non-transparent  receptacle).  As 
much  as  possible,  mixture  with  other  substances,  as  vomited  matters, 
is  to  be  avoided.  A  white  porcelain  plate,  with  one-half  of  its  surface 
bUckened  with  asphalt,  enables  one  to  scrutinize  more  exactly  the 
expectoration.  The  expectoration  upon  both  halves  of  the  plate  is  to 
be  examined,  and,  in  order  to  separate  it  or  to  remove  a  portion  for 
Diicroscopical  examination,  we  employ  a  pair  of  microscopic  needles. 
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1.  General  Characteristics  of  the  Expectoration. 

We  must  take  into  consideration  the  quantity,  reaction,  consistence^ 
or  form  (here  are  included  also  the  quantity  of  air  mingled  with  it, 
and   its  arrangement  in   layers),  its   color  and  transparency,  sjod^ 
finally,  its  odor. 

The  quantity  of  expectoration  changes  with  the  amount  of  material 
which  is  in  a  condition  to  be  thrown  off  (and  this  differs  very  mncb 
with  different  diseases)  and  with  the  strength  of  the  cough.  We  hiTe 
already  referred  several  times  to  the  influences  that  determine  this. 
In  general,  patients  with  certain  forms  of  bronchitis  (broncho-blenno^ 
rhoea)  and  with  cavities,  especially  those  with  bronchiectasis,  have  the 
most  abundant  expectoration ;  it  may  amount  to  one  or  two  litres  a 
day.  Sudden  marked  increase  of  expectoration  occurs  with  the 
rupture  of  empyema  into  the  lungs. 

When  not  much  contaminated  with  vomited  matter  the  reaction  d 
the  expectoration  is  always  alkaline. 

From  the  above-mentioned  general  peculiarities  {consistence,  form^ 
color,  except  only  the  odor)  we  may  recognize,  according  to  its  chief 
constituents,  in  which  class  the  expectoration  belongs.  Accordingly, 
we  distinguish : 

Mucous  sputum. 

Muco-purulent  sputum. 

Purulent  sputum. 

Serous  sputum. 

Bloody  sputum. 

Mucous  sputum.  This  is  either  quite  glassy  and  transparent  or 
whitish-gray,  generally  with  some  consistence,  and  tough ;  if  more 
fluid,  then  it  consists  chiefly  of  saliva.  It  occurs  in  the  first  stage  of 
axrute  bronchitis  from  the  very  slight — what  may  be  called  the  physior 
logical — ^secretion  of  mucus  in  the  trachea.  Very  often  its  source  is 
higher  up  in  the  pharynx. 

MucO'purulent  sputum.  It  consists  of  a  mixture  of  mucus  and  pus 
in  varying  proportions.  The  latter  is  recognized  by  its  yellowish- 
green  color  and  its  want  of  transparency.  It  may  be  distributed 
through  the  mucus  in  small  particles  or  strings,  or  it  may  form  larger 
flocks  or  balls  held  together  by  mucus ;  the  latter,  placed  in  water,  are 
bullet-shaped;  spread  out  upon  the  bottom  of  an  empty  glass,  they 
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flomedmes  flatten  out  in  circular  form  (coin-shaped  sputa  in  case  of 

cavities,  bat  sometimes,  also,  in  ordinary  purulent  bronchitis,  as  in 

measles) ;  finally,  in  the  scanty,  spongy  mucus  with  slight  consistence, 

the  pas  of  the  separate  sputa  may  run  together  (^^ confluent  sputa*'). 

If  tie  spatum  contains  many  air-bubbles,  then  these  cause  the  separate 

lamps  and  balls  to  float  in  the  watery  part  of  the  sputum  (serous  fluid, 

w  Twy  watery  mucus,  or  saliva).     Muciu  in  three  layers  consists  of 

an  apper  layer  of  masses  and  balls,  which  the  air-bubbles  cause  to  swim 

and  from  which  hang  do¥m  into  the  second  layer,  consisting  of  watery 

macos  and  serum,  slimy,  purulent  strings ;  on  the  bottom  is  a  layer 

entirely  confluent,  like  a  deposit  of  decomposed  pus  (fetid  bronchitis, 

gangrene  of  the  lung). 

Purulent  sputum  consists  of  almost  pure  pus,  whose  source  is  either 
an  abscess  of  the  lung  which  has  given  way,  or  an  empyema.  Some- 
times almost  pure  pus  may  be  coughed  up  when  there  is  a  sudden 
very  considerable  discharge  from  a  cavity.  As  it  traverses  the  air- 
passages,  there  is  always  some  mucus  mixed  with  it. 

Serous  sputum  is  a  special  peculiarity  of  the  sputum  of  oedema  of 
thi  lungs.  It  is  very  fluid,  but  not  so  much  so  as  blood-serum,  being 
mixed  with  mucus.  It  consists  of  blood-serum,  and,  hence,  contains 
albumin ;  for  this  reason  it  retains  air  vesicles  for  a  long  time,  as  do 
all  fluids  containing  much  albumin ;  it  is  markedly  frothy.  It  is 
either  a  quite  light  gray  and  transparent,  or,  as  is  frequently  the  case, 
like  beef-juice,  owing  to  a  slight  admixture  with  blood;  when  con- 
taining much  blood,  it  is  the  color  of  prune-juice  (oedema  of  the 
longs  with  pneumonia). 

Bloody  sputum.  All  of  the  varieties  of  sputum  previously  mentioned 
may  be  mixed  with  blood.  Slight  mixture  of  blood  is  seen  in  the 
expectoration  of  tough  mucus  as  bloody  streaks  (generally  from  the 
opper  air-passages,  often  from  the  throat  or  nose,  but  yet  sometimes 
from  the  lungs  or  the  smallest  bronchial  tubes,  as  in  pneumonia). 
A  small  quantity  of  blood  with  partial  escape  of  coloring  matter  of  the 
blood,  intimately  mixed  with  tough,  glassy  mucus,  colors  the  sputum 
'Uniformly  bright  red  with  a  greenish  tinge,  or,  by  transformation  of 
the  coloring  matter  of  the  blood,  makes  it  yellowish-red,  rusty,  even 
greenish  (all  of  these  with  pneumonia).  In  muco-purulent  sputum, 
blood  appears  either  in  streaks  or  as  little  spots,  as  in  phthisis,  or 
Ultimately  mixed :  the  pus  is  then  reddish-yellow,  brownish-yellow,  or 
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more  markedly  reddened  (not  infrequent  with  cavities).  When  thi 
is  only  a  small  amount  of  blood,  serous  sputum  is  the  color  of  be 
juice. 

If  there  is  considerable  hemorrhage  with  the  expectoration,  it 
markedly  colored  with  blood ;  sometimes  there  may  apparently  be 
sputum,  but  fluid  blood  may  be  expectorated  in  a  liquid  state,  coa( 
lating  afterward.  This  b  described  as  hemoptyns.  When  a  pulmoni 
hemorrhage  is  quickly  coughed  up^  the  blood  is  bright-red  and  firot 
from  being  mixed  with  the  sputum ;  but  sometimes  it  gushes  out  in  sc 
quantity  that  there  is  no  cough.  It  is  distinguished  from  blood  tl 
comes  from  the  stomach  in  that  the  latter,  from  longer  stagnation  a 
from  the  efl^ect  of  the  secretion  of  the  stomach,  generally  is  dark 
quite  brown,  like  coffee-groimds  ;  besides  which  it  is  often  mixed  w 
food  and  has  an  acid  reaction.  Yet  the  blood  fVom  the  lungs,  thov 
only  when  there  is  considerable  quantity,  may  be  also  dark,  e) 
black-red,  if  it  haes  stagnated  in  the  lungs  or  air-passages :  thui 
patient  who  has  had  an  hemoptysis  may  continue  for  a  whole  daj 
throw  off  markedly  bloody  sputum,  which  becomes  more  and  m 
dark  in  color. 

hemorrhage  of  the  lungs  occurs  very  much  more  frequently  ^ 
tuberculosis  than  from  other  causes.  In  this  disease  there  occur 
varieties  of  hemorrhage,  from  the  scarcely-visible  particles  of  blood 
a  slight  coloring  of  the  purulent  discharge  from  a  cavity  to  the  p 
fuse,  almost  immediately  fatal  hemorrhage.  Moreover,  in  infarct 
of  the  lungs  there  may  be  bloody  sputum,  or  even  pure  blood  may 
discharged.  Croupous  pneumonia  and  oedema  of  the  lungs  are  g 
«irally  accompanied  with  slight  quantities  of  blood  intimately  mi: 
with  the  sputum. 

Sometimes  it  is  perfectly  easy  to  diagnose  hemorrhage  of  the  lun 
and  again  it  is  extremely  difficult.     Particles  and  streaks  of  bh 
occurring  in  the  midst  of  purulent  material  are  very  suspicious, 
they  occur  with  gray  mucus,  it  is  generally  quite  unimportant  (phary 
nose) ;  but  when  there  is  considerable  hemorrhage,  there  may  be  do 
as  to  whether  the  blood  comes  from  the  stomach  or  lungs  if  the  bloo< 
expectorated  very  rapidly,  and  so  is  yet  bright-red,  and  if,  during 
act  of  vomiting,  some  blood  is  aspirated  and  causes  cough.     On 
other  hand,  blood  from  the  lungs  may  seem  to  come  from  the  atom: 
if,  from  stagnation,  it  is  unusually  dark,  or  if  a  part  of  it  is  swallow 
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and  then  vomited.  Blood  from  the  nose  and  throat,  when  the  patient: 
is  unconscious  or  asleep,  may  be  drawn  into  the  air-passages,  and 
then,  after  considerable  has  accumulated,  be  coughed  up,  but  more 
frequently  it  flows  into  the  stomach.  In  the  latter  case,  by  inspection 
of  the  throat  we  may  sometimes  see  a  streak  of  blood  marking  the 
track  upon  the  posterior  wall  of  the  pharynx.  In  all  such  cases  a 
decision  is  to  be  reached  by  the  most  careful  examination  of  both  the 
hugs  and  stomach. 

A  peculiar  sputum,  like  raspberry  jelly,  is  observed  in  cases  of 
temor  of  the  lungs.  Sometimes  in  hysteria  there  is  an  expectoration 
from  the  pharynx  or  oesophagus  of  a  peculiar  raspberry  red,  which 
may  mislead  one  (recently  described  by  E.  Wagner). 

The  odor  of  sputum  is  ordinarily  stale ;  when  it  is  scanty,  it  is  often 
offensive  from  mixture  with  the  secretions  of  the  mouth,  especially 
among  the  lower  classes  or  when  the  patient  is  very  sick.  Purulent 
sputum  from  a  cavity,  if  it  has  been  long  retained,  may  be  putrid  or 
have  a  peculiar  putrid-rancid  odor  (only  with  phthisical  patients  in 
atrerm).  In  cases  of  fetid  bronchitis,  bronchiectasis,  and  gangrene 
of  ike  lungs  a  more  marked  and  very  characteristic,  sharper  and  more 
penetrating,  quite  offensive  odor  from  the  muco-purulent  sputum 
decomposing  in  the  air-passages,  is  commonly  present;  but  in  the 
last-mentioned  disease  it  may  be  entirely  wanting  ("^odorless  gan- 
^^«").  Offensive  odor  of  sputum  may  sometimes  be  caused  by 
decomposition  of  particles  of  food  in  the  mouth  or  by  offensive  plugs 
in  the  lacunae  of  the  tonsils,  and  thus  one  may  be  entirely  deceived. 

2.  Foreign  Substances  in  the  Sputum  which  are  Visible  to  the 

Unaided  Eye? 

The  inhalation  of  coal-soot  (most  frequently  by  those  especially 
exposed  to  it,  but  also  by  all  dwellers  in  cities)  colors  the  sputum,  in 
>^ks  or  diffusely,  blackish-gray.     When  iron-dust  is  inhaled,  it 

'  Nowadays  the  microecopical  examination  of  the  expectoration,  with  its  brilliant, 
but  partial,  results,  is  carried  to  such  an  extent,  and  so  calls  the  chief  attention  to  this 
•ecretion,  that  it  seems  necessary  to  draw  attention  to  the  importance  of  examining  it 
with  the  unaided  eye.  Carefully  conducted,  it  not  infrequently  brings  the  physician, 
in  difficult  cases,  directly  to  a  correct  diagnosis,  beside  facilitating  the  use  of  the  micro- 
•"^  in  showing  how  to  find  the  right  spots.  Hence,  this  section  is  introduced  with 
<*rtiul  consideration. 
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colors  the  sputnm  quite  black,  or  ochre-yellow  and  red  (see  on  tfaii 
point,  also,  under  Microscopical  Examination).  When  the  eputnm  ii 
scanty  it  is  more  deeply  colored  than  when  it  is  abundant,  since  in 
the  former  case  the  coloring-matter  is  more  concentrated. 

We  have  already  referred  to  the  addition  of  blood.  The  prewnce 
o{  fuematoidin  is  sometimes  evident  to  the  anaided  eye  by  a  yellovish 
or  brownish-red  color  in  separate  spots ;  it  occurs  in  the  lungs  wIim 
there  is  disease  of  the  heart,  in  cases  of  abscess  of  the  lungs,  and  in 
empyema  (confirmation  by  the  microscope,  see  page  lljl). 

In  icterus  the  hUe  pigment  ia  sometimes  present  in  the  expectora- 
tion ;  it  has  often  been  observed  by  myself  (as  well  as  others)  that  in 
pneumonia  with  icterus,  more  particularly,  it  colors  the  aputam  a 
distinct  yellow-green  or  green. 

In  abscess  of  the  lung  we  observe  lung-tissae  in  the  shape  of  laigcr 
or  smaller  pieces.  These  "  lung  sequestra  "  may  sometim«B  b«  veiy 
large — 2.5  cm.  long.  (Salkowski,  of  Leydeu).  Pieces  of  cartilage 
from  the  trachea  or  the  bronchial  tubes,  in  deep  uleeratum  and  the 
accompanying  perichondritis  of  these  organs,  will  Botaetiiim  be 
coughed  up. 

Fibrinous  tubes,  formed  in  the  bronchial  tabes  as  a  result  of  GbriDOM 
inflammation  there,  may  form  a  more  or  less  considerable  pari  of  ti 
expectoration.  We  may  have  a  firm  cast  of  an  entire  dicbol 
ramification  of  a  large  bronchial  trunk  even  to  the  finest  bn 
(even  to  the  alveolar  tubes  and  the  alveoli  T) ;  more  frc<]ucntly  tl 
come  from  the  smaller  bronchi,  and  are  only  divided  two  to  five  tj 
Very  often  these  casts  are  thrown  off  while  they  are  fresh,  i 
by  their  white  color;  they  are  also  often  yeliowish-brown,  or  i 
reddish,  from  the  addition  of  blood.  They  are  often  fuuud  an  int^vte- 
lumps  covered  with  mucus  or  small  flakes,  so  that  the  inezperieooell 
do  not  recognize  their  true  character.  In  order  to  make  than  oat,  it 
is  necessary  to  isolate  them  by  shaking  them  up  with  water  in  a  Mt- 
tube.  Generally  they  exist  only  as  casts  of  the  smaller  broadiial 
tubes  in  croupous  pneumonia,  and  are  most  abundant  before  and 
during  resolution  :  a.'^  dense  large  casts  in  chronic  croupout  bronehitis. 
and  in  acule  croupous  bronchitis,  in  consequence  of  laryngeal  and 
trachea!  croup. 

Complete  ca.'^ts  of  the  trachea,  and  even  of  the  larynx,  are  some- 
times  thrown  off  in  croup.     Casts  wholly  from  the  smallest  bronchial 
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tob^  or,  in  reality,  from  the  niveolar  chaoneU,  occur  ia  bronchial 
uthua;  ladjiDore  ntrely,  in  croupous  pneumonia  as  the  so-called 


tpvo/a.    In  the  expectoration  their  smallest  fonns  constitute  dimin- 
utive gray  transparent   or  nhitish    opaque   flocks   or   lumps   which 
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frequently,  on  close  exatnin&tion,  look  like  fine  liairn  rolled  togeibpr. 
(On  these  bodies,  see  p.  179.) 

Regiirding  echinococcua  bladders,  and  the  exotic  JJlutuiiia  jmlmo— 
nwffi  (Balz),  found  in  the  sputuni,  see  under  Microscopical  Exatninatioa  - 

Of  the  cryttaU  occurring  in  the  sputum  (which,  of  course,  canonlv' 
he  perfectly  made  out  by  examination  with  the  microscope),  somelimos 
by  careful  examination  with  tlie  naked  eye  two  forms  may  posaiblj  V« 


Bronchial  mHsulnm,  nntTiral  dia 
(Duill  fumiq  ars  ver;  frequeut,  tlic 
flbrinou*  brcnchitis. 


recognized.  In  the  fetid  sputum  in  tliree  layers  (fetid  bronchitis  uA 
gangrene  of  the  hings)  there  exist  peculiar  grayish -yellow,  very 
offensive  lumps,  which  may  he  barely  visible,  or  may  be  as  luge  or 
laj-ger  than  lentils;  these  lumps  inclose  fat-crystals  (see  p.  181). 
These  same  bodies  occur  as  offensive  plugs  frum  the  lacunie  of  the 
tonsils,  although  never  in  so  large  a  quantity  as  in  the  other  condt- 
tioDS.  Hence,  when  they  are  found  in  the  sputum  we  must  almy* 
carefully  examine  the  tonsils. 

Further,  in  chronic  crmipoiut  hmnchitit  and  in  brontihiaZ  aathm* ' 
there  are  found  embedded  in  the  sputum,  sometimes  adhering  tn  the 
concretions,  peculiar,  small  bodies,  yellowish  kernels,  like  grains  of 
sand,  which  easily  strike  the  practised  eye ;  these,  generally  numeruut. 
are  the  so-called  Charcot-Leyden's  crystals  (see  p.  181), 

It  remains  to  mention  some  fiingi   found  in  the  s])titmu,  whvM 
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presence  may  be  indicated  by  the  macroscopical  examination,  but  this 
examinatioD  would  be  without  diagnostic  value  unless  confirmed  by 
the  microscope.  Different  kinds  of  mould  (especially  Aspergillus 
fundgatui)  are  very  rarely  found,  except  as  a  pathological  result,  and 
generallj  in  phthisical  cavities,  which  are  noticed  as  gray  or  greenish, 
litde  collections;  mugu^t  (see),  as  white  tufts  almost  always  arising 
fiom  themoath  and  throat  (hence,  these  are  to  be  carefully  examined) ; 
kptotkrix  buccalisj  sometimes  mixed  in  the  mouth  with  expectoration  ; 
if  it  standi  some  time  in  a  warm  place,  developing  as  a  yellow  coating 
—all  exceptional  appearances  of  slight  importance. 
The  finding  of  actinomyces  in  the  expectoration  is  of  greater  im- 
\  portance,  but  of  yet  greater  rarity.  It  can  be  recognized  by  the  naked 
eve  by  the  little  kernels  of  uniform  size,  shaped  like  millet-seeds, 
greenish-yellow  or  yellowish-white,  sometimes  somewhat  glassy  (I 
have  seen  them  in  one  case) ;  of  course,  they  are  only  to  be  accurately 
recognized  by  the  microscope. 

Also,  we  may  sometimes  conjecture  the  presence  of  the  tubercle 
hoMm  with  the  naked  eye  (which  makes  the  microscopical  examina- 
tion easier),  by  the  presence  of  yellowish,  generally  flat  lumps — 
"lentils'* — in  the  sputum  from  cavities,  which,  besides,  usually  con- 
tains many  elastic  fibres  (see  p.  177) ;  and,  also,  although  much  more 
Rire,  if  there  are  small  white  (scarcely  visible)  scales,  very  like  those 
of  which  the  artificial  pure  culture  of  the  bacillus  tuberculosis  consists. 
Both  elements,  especially  the  latter,  usually  contain  or  consist  of 
niafisea  of  bacilli.  It  is  very  easy  to  be  deceived  by  the  admixture  of 
food-particles.  Chiefly  is  this  the  case  from  the  small  white  lumps  of 
coagulated  milk  (which  not  infrequently  contain  fat-crystals)  and 
minute  particles  of  bread. 

8.  Microscopical  Examination  of  the  Sputum. 

Small  particles  are  placed  under  a  glass  cover,  which  is  to  be  only 
iBoderately  pressed.  It  is  to  be  examined  with  a  No.  7  or  8 
H»rtnack,  or  E  or  F  Zeiss. 

In  all  mucous  and  muco-purulent  sputum  there  are  threads  of  mucus 
wd  mucous  corpuscles ;  the  former  are  more  sharply  defined  the  tougher 
the  mucus  is.     In  pneumonia  and  asthma  they  are  often  spiral,  and 
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in  these  diseases  they  pass  by  imperceptible  gradations  over  into  the 
finest  and  most  delicate  fibrinous  formations.     (See  Spirals.) 

WTiite  blood-corpuscles  are  found  in  all  expectoration,  but  in  mach 
greater  numbers  in  the  purulent  parts.    They  are  generally  of  yarioas 
sizes,  granular,  not  infrequently  filled  with  drops  of  fat  and  myelin, 
or  contain  particles  of  soot;   and   lastly,  and  more  rarely,  minute 
lumps  of  hsematoidin  (see). 

JRed  bloodr-corpuscles  are  found  in  the  different  kinds  of  bloody 
sputum,  generally  with  the  form  well  preserved,  but  often  paler,  evai 
as  rings ;  when  the  sputum  has  been  retained  for  a  long  time  thej 
are  granular. 

Epithelium.  Flat  epithelial  cells  from  the  mouth  are  a  common 
ingredient  of  the  sputum.  They  are  easily  recognized  by  their  size 
and  thinness,  which  manifests  itself  by  numerous  cracks  and  folds. 
Flat  epithelium,  which  probably  comes  from  the  oesophagus,  occurs  in 
large  clusters  in  the  so-called  bloody  sputum  of  hysteria. 

Fxo.  28. 


Epithelium  from  the  sputum,    a.  Flat  epithelium  from  the  mouth.    6.  Theao-caUed 
alveolar  epithelium,  coutaiuing  little  drops  of  fat  and  myelin,    d.  A  red  blood-oorpoflde. 

Changed  cylindrical  epithelium  of  the  air-passages  in  the  form  of 
mucous  and  goblet  cells  are  observed  in  all  cases  of  catarrh  of  the 
trachea  or  of  the  bronchi,  and  sometimes  in  large  numbers.  On  tie 
other  hand,  it  is  rare  to  find  these  epithelial  cells  in  their  original 
condition,  with  homogeneous  protoplasm,  with  bladder-like  nucleus, 
covered  with  cilia ;  and  still  more  rare  to  obtain  the  motion  of  the 
cilia,  or  to  find  it  responsive  to  heat.  The  possible  origin  of  these 
cells  in  the  nose  is  not  to  be  overlooked.     They  have  diagnostic  value. 

The  so-called  alveolar  epithelium  (see  Fig.  28)  was  formerly  con- 
sidered an  important  constituent  of  the  sputum.  But  it  is  neither 
possible  to  affirm  its  source  nor  to  give  its  diagnostic  value.  There 
are  elliptic,  or  round,  not  infrequently  somewhat  flattened,  cells  with 
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in  often  indistinguishable  nucleus  (made  visible  by  the  addition  of 
icetic  acid),  larger  than  the  ordinary  white  blood-corpuscle.  The  proto- 
plasm is  fine  or  coarsely  granular,  sometimes  filled  with  drops  of  fat 
or  myelin  (Virchow) ;  also  we  may  see  complete  fatty  degeneration 
with  formation  of  large  fat  and  myelin  drops.  These  cells  contain 
particles  of  coal  or  iron  dust  (the  latter  made  dark  green  by  sulphide 
of  ammonium,  blue  by  yellow  prussiate  of  potash  and  muriatic  acid). 
In  the  lungs  of  cases  that  have  died  with  heart  disease  they  are  found 
Oled  with  lumps  of  hsematoidin. 

This  alveolar  epithelium  occurs  in  bronchitis  and  all  kinds  of  acute 
and  chronic  pneumonia^  hence  does  not  have  any  diagnostic  value. 
Its  epithelial  character  is  not  at  all  constant  I  think  it  quite  prob- 
able that  it  is  mostly  or  altogether  made  up  of  white  blood-corpuscles, 
darged  by  metamorphosis,  or  their  protoplasm,  and  partly  by  ab- 
sorption of  small  particles.  In  part,  also,  this  may  come  from  the 
deeper  layer  of  the  bronchial  epithelium  (Panizza,  Fischl,  Senator). 
On  the  other  hand,  the  so-called  cells  of  heart  disease  containing 
kxmatoidin  are  significant  in  recognizing  the  lungs  of  cases  that  have 
died  from  disease  of  the  heart. 

Elastic  threads  are  an  important  constituent  of  sputum,  since  they 
in&llibly  show  the  destruction  of  lung  tissue  (less  frequently  of  the 
tissue  of  the  bronchi),  but  still  more  because  they  indicate  such  a 
severe  disease  of  the  lungs  often  before  there  are  physical  signs. 
They  occur  in  tuberculosis^  gangrene^  abscess  of  the  lungs.  They 
generally  have  a  double  outline ;  now  and  then  there  are  branching 
fibres,  which  have  a  serpentine  course  or  large  irregular  curves. 
They  generally  lie  in  bundles,  and  often  show  the  structure  of  the 
lung-vesicles. 

They  always  exist  in  clusters  and  with  a  remarkably  alveolar 

vrangement  in  the  shreds  of  lung  tissue  in  abscess  of  the  lungs,  and 

when  there  is  suppurating  gangrene ;  further,  almost  always  in  the 

ao-called  "lintels"  of  tubercular  sputum.    When  elastic  threads  occur 

singly,  which  may  be  in  all  the  conditions  named,  it  is  very  difficult 

to  say  which  is  their  special  cause.     Then,  also,  it  is  not  easy  to 

distiDgnish  them  from  fat  crystals  (see),  and  farther  from  elastic  fibres 

in  food.     Besides,  since  the  discovery  of  the  bacillus  tuberculosis  their 

importance  for  the  early  diagnosis  of  phthisis  has  disappeared ;  but 

12 
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for  determining  whether  we  have  u  more  or  less  deslnictive  for 
phthisis  they  are  as  valuable  as  ever. 

To  obtain  elastic  fibres,  wlii?n  they  are  ii..t  present  in  quanti' 


CCftSCBlUHI'.] 


portion  of  sputum  is  boiled  with  an  equal  quantity  of  an  8  to 
cent,  solution  of  caustic  potash ;  then  the  jelly-like  moss  is  to  be  i 
with  water  and  allowed  to  stand  for  twenty-four  hours.     The 
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K,  u  distinct  orgaiiiu  substances,  settle  to  the  bottom,  but  are  much 
n-iltenaud  not  reaililj?  distinguished  from  fibn-s  of  the  food. 

In  iudiviiiuai  cases  of  gangrtne  of  the  lungi,  but  by  no  means  in 
illtUilic  fibres  may  be  wanting;  possibly  they  may  be  destroyetl  by 
li'  *ciioii  nf  s  ferment  ^Tmube)  [see  p.  190].  Moreover,  simple 
:iii;reiie  of  iho  lungs  is  rare :  we  generally  have  a  suppurating 
:ni;,Tine.  and  this  can  hardly  fail  to  furnish  the  shreds  of  lung 
''■■'"c  jiruvioiisly  described, 

^iral»  (Lcydcn,  Cursidiraann,  Zenker).  They  exhibit  the  finest 
f'tniu  .,f  bronchial  products,  and  hence  correspond  probably  to  a 
liiinnoiw)  catarrh  of  tlie  smallest  bronchial  tubes.  With  some  prac- 
'"'  iIh'V  are  recognixahle  by  the  naked  eye  {Fig.  30),  and  under  a 
.'li.« ciiK-r  when  somcwbai  spread  out  by  very  slight  pressure,  even 
"iiliriuuny  amplification,  there  may  be  seen  a  spiral  twist,  and  often 
"•  il"'  wntre  a  bright  line  nhich  is  generally  wavy.     When  very 


It  maj;nilied(bcstseen  witliasiiuplemicroHeo|ieorgood|iower) 
n  plainly  w-e  the  spirals  formed  out  of  fibres  wound  like  a  cork- 
;  and  further,  we  can  see  the  streak  in  the  middle,  the  central 
1,  ax  »  hniuojreneous.  a  stimewhul  bluish-tinted  structure,  eoura- 
.nrtly  along  the  middle  iif  the  tube.      This  central  fibre,  which 
B  beenlirely  wanting,  does  not  exhihil  asharply-defined  contour,  no 
r  lioK  intirh  it  is  magnified  or  how  the  focus  of  the  microscope 
It  is  probably  not  a  material  structure,  but  uu  optical 
iif  a  8p»r<'-cavity  or  of  a  strand  of  tightly-twisted  fibres  in  the 
■entn- oflhc  spiral.     Regarding  the  peculiar  finely  granular  cells 
iccompanying  them,  and  Charcot- Ley  den's  crystals,  see  page  182. 
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Curschmann  has  affirmed  that  these  spirals  have  an  important  di^ 
nostic,  and  indeed  a  causal  relation  to  bronchial  asthma  ("broncbi»- 
litis  exudativa,"  Curschmann).  They  are  especially  abundant  ■ 
these  casos,  in  many  patients  only  at  the  time  of  the  attack,  bo  tl 
as  the  attack  passes  off,  they  are  excreted  in  quantity. .  Rarely,  ul 
without  diagnostic  importance,  they  are  present  in  croupous pneumcmt, 
(0-  Vierordt,  von  Jakscb,  and  others).  I  saw  them  in  a  case  of  mj 
chronic  tuberculosis  of  the  lungs.  According  to  Pel,  they  ( 
largely  of  mucin. 

Starch  corpuscles  They  are  often  found  in  hemorrhage  of  0» 
luTiffi  (Friedreich),  and  in  ganjrene  (von  Jaksch),  but  are  u  jrt 
without  significance. 

Cryttalt.     Crystals  of  hfematoidin  are  brownieh-yellow,  if  pure,  if 
a  shining  color,  rhombic  plates,  or  fine  needles,  and  these  single,  a 
two  or  three  crossed,  or  in  tufts.     The  crystalline  formation  may  ibo  1 
occur  as  grains  and  lumps ;  not  infrequently  in  the  centre  is  a  whits  I 
blood-corpuscle,  and  it  may  be  that  the  needles  are  arranged  1 
their  points  standing  out  from  the  cells. 


Thoy  indicate  that  blood  has  been  long  retained :  in  gangrene  wiUi 
formation  of  abscoss ;  in  the  put  of  empyema  which  has  perforated  ft 
long  time  before,  as  in  one  case  that  came  nnder  my  observation  of  ft 
slow  hemorrhage  into  the  lungs  from  a  thoracic   aortic  aneurism. 
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Sometimes   there   are  spots   macroscopically  visible   when   there  is 
I  WmfttoidiD  in  the  sputum.     (See  p.  172.) 

Crystals  of  fittty  acid  (margaric  acid  crystals,  see  Fig,  35).  They 
«long,  thin,  slender  needles,  slightly  or  very  markedly  bent,  which 
R  f»nnd  singly,  in  large  bundles  or  nodules,  or  quite  irregularly 
amnged.  They  are  generally  distinguished  from  elastic  fibres  by 
^Aennifonuily  of  their  curving.  When  a  portion  of  sputum  is  dried 
kthe  air,  without  heat,  they  are  completely  dissolved  upon  the  addi- 
tioo  of  ether,  while  the  elastic  fibres  under  the  same  circumstances 
•Knot  changed.  They  occur  generally  in  masses,  in  gangrene  of  the 
hiHg$  and  fetid  brmichitia,  and  especially  in  the  lumps  or  plugs  pre- 

ffioQsly  mentioned  (page  174) ;  they  are  also  found  in  the  plugs  which 
ire  fbnned  in  inflamed  tonsils  (see) ;  finally,  they  may  occur  singly 
n  soy  mucopurulent  sputum,  especially  after  standing  in  a  warm 
\  ^aee  for  some  time. 


Ci7*t^i  ot  choleaterine.     (After  Struiihi 


ChoUtUrine  en/ttah.  These  are  thin  rhombic  plates  with  the 
comers  cut  oat,  which  become  green  and  then  red  when  treated  with 
dilute  sulphuric  acid  and  tincture  of  iodine.  They  are  sometimes 
fbond  in  old  perforating  pns,  also  in  tuberculosis. 

Charcot- Ley  den  t  eryttdU.  These  are  slight,  somewhat  blue, 
thining,  elongated  octahedrals  of  great  variety  of  size,  sometimes 
visible  with  a  simple  microscope,  often  only  to  be  seen  with  a  No.  8 
Hartnack.  They  seem  to  be  identical  with  the  crystals  found  in  the 
Mood  and  marrow  in  leuhrmia,  also  sometimes  occurring  in  the  feces. 
Hey  probably  consist  of  a  mucous  substance  (Salkowski). 
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As  a  sign  of  bronchial  <ulhma  they  are  of  great  diiigDo?!ic 
tance  (eee  Spirals);  they  then  occur  most  abuadantly  duri 
after  the  attacks  (Lejden).  Thej  are  less  frequently  found  i 
hronchitit,  chronic  croupous  bronchitis,  and  tuberculosis. 


CbaroaC- Ley  Jen's  uthma  crjetala.     (After  Ri 


The  points  in  the  expectoration  of  asthma  where  these  are 
can  often  be  easily  recognized  with  the  naked  eye  as  dry  cruml 
p.  174).  They  are  very  often  mixed  with  peculiar,  fine,  gno 
ronnd  cells  which  look  as  if  filled  with  dust;  at  the  same  tin 
these  are  found  spindle-formed  figures  with  a  slight  glisten! 
transition  stage  to  Charcot's  crystals  (?).  These  crystals  are 
especially  numerous  upon  and  in  the  "spirals,"  and  also  wit b 
these  spindle  formed  cells. 

In  isolated  cases  there  are  found  in  the  sputum  ttfrotin  {fetin 
chilis,  empyema,  according  to  Leyden).  oxalate  of  Hme  {>ii 
Fiirbringer;  asthma,  Ungar),  and  triple  phosphate  (see  diap 
Urine,  the  section  upon  these  substances). 

Animal  parasitica.  We  may  have  whole  echinococcos  blade 
their  fragments  (recognized  upon  croas-section   by  the  rema 
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mufonn  streaking),  ami  also  the  Looks  of  the  smliees  in  the  spatum, 
in  rase  one  of  these  parasites  enters  the  bronchbl  tabes  by  niptiiFe 
Emm  Ihc  lunjis  or  liver  (slight  increase  in  sizel. 


&hiaococi>ii*.     (Scolices,  hook*,  after  Hillib  ) 


Th*  (ciotic)  Distoina  pulmnnalum  (Balz)  which  causes  hemorrhage 
titlionl  any  other  manifestation,  declares  itself  by  il«  eggs  in  the 
sputum  (to  be  seen  by  the  simple  microscope). 


EiThinimxvns  membrane.  pmv-BMtioii  enlarged. 


ln/iaoriii{3foita».  (-Wcomona*-Kannenhfrg)  are  fouml  In  gangrene ; 
llier  are  seemingly  nithout  significance. 

FHniji  (for  ihf  macroscopic  evidences  of  the  presence  of  mmn  frf 
tliem  »ee  p.  175). 
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Leptothrix  buccalu  is  present  in  the  yellow  scum  arising  on  spa 
that  has  been  standing  some  time,  as  has  already  been  mentioi 
in  the  bronchial  plugs  in  putrid  bronchitis  (besides  crystals  of  fi 
acids),  and  also  occurring  separately.  Either  it  is  first  mixed  in 
sputum  in  the  mouth,  or  it  has  entered  the  air- passages  fron 
mouth ;  but  it  is  present  there  without  any  known  pathologi 
significance.  Specific  reaction:  With  iodine  and  potass,  iod.,  il 
stained  blue  red.  [For  formula,  see  p.  189.]  Without  this  react 
it  may  be  confounded  with  elastic  threads,  even  with  fatty  acids  ( 
the  chapter  on  the  Digestive  Apparatus). 

Fio.  40. 
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Tubercle  bacilli  in  the   Bputum.  first  colored  with  anilin-fuchsine  and  then 
niethyiene-blue.     Zeiss'a  homog.  iininersion  -/j,  Oc.  4,  camera  lucida  drawing, 
nified  about  1000  diam. 


Sarcina  puIrnonaHs  is  a  fungus  formed  by  division  from  develo 
endogenous  spores  (Hauser).  While  it  is  similar,  although  sms 
it  has  nothing  to  do  with  sarcina  ventriculi.  The  recent  views  i 
their  frequent  presence  may  be  somewhat  questioned  (confounded 
Microcciis  tetragenus  i^i)  Fliigge).  It  has  no  known  patholo 
sii^nificance. 
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Tubercle  bacillus  (Koch).     This  generally  occurs  in  the  purulent 

jMTts  of  the  sputum  of  tuberculosis  of  the  lungs  or  trachea.     Excep- 

tJOD&IIj  it  may  be  mixed  with  the  sputum  from  the  throat  and  pharynx 

(nose),  in  case  a  tubercle  breaks  up  at  that  point.     They  are  generally 

re7 abundant  in  the  so-called  "lintels,"  and  (rarely)  in  very  small 

white  scales  (see  p.  175).     These  split  fungi  are  straight  or  moderately 

—rarely  much — bent,  very  thin  rods  of  somewhat  variable  length,  2 

to  almost  4  fi} — that  is,  about  the  diameter  of  a  moderate-sized  white 

blood-corpuscle.     They  often  contain  spores.     On  account  of  their 

thinness  and  because  they  are  without  motion,  they  are  with  diflSculty 

seen  in  the  sputum  unless  they  are  colored.     In  order  to  bring  them 

into  view  we  stain  them,  and  by  a  method  which  at  the  same  time 

produces  a  special  reaction,  and  so  a  very  certain  proof  that  it  is  the 

tubercle  bacillus  and  not  one  of  the  numerous  other  bacilli.     It  is  to 

be  magnified  600-400,  or,  for  those  accustomed  to  examine  for  it,  300 

diameters — that  is  to  say,  with  a  ^  Abb6  oil  immersion  lens,  or  a 

Hartnack  No.  8  or  at  least  No.  7. 

Methods,  I.  (Weigert-Ehrlich.)  With  perfectly  clean  needles 
we  place  some  sputum  upon  a  plate  with  a  black  surface,  and  there 
spread  it  out  with  the  needles.  From  this  is  selected  a  suitable  por- 
tion (see  above)  and  place  it  upon  a  glass  cover,  and  then  it  is  to  be 
Wen  up  with  the  needles.  Upon  this  is  now  placed  another  glass 
cover  and  the  two  are  pressed  firmly  together.  What  is  squeezed  out 
"pon  the  edges  is  to  be  washed  away,  and  then  the  two  glasses  are  to 
^  carefully  separated,  no  that  there  may  remain  upon  each  the  thinnest 
possible  layer,  equally  distributed.  These  are  then  laid  aside  to 
<iry.  Then  20  drops  of  anilin  oil  are  thoroughly  mixed  with  a  small 
^t-tube  full  of  distilled  water,  it  being  shaken  till  it  is  intimately 
oiixed.  The  mixture  is  allowed  to  stand  for  a  short  time,  and  then 
some  of  it  is  to  be  filtered  through  a  moistened  filter  into  a  watch-glass. 
From  a  previously  pre|>ared  concentrated  alcoholic  solution  of  fuclisine 
Acre  is  then  to  be  added  sufiicient  to  make  the  mixture  opaque  or  to 
cjuse  a  slight  metallic  shimmer  to  appear  upon  the  surface ;  about  6 
tiropg  are  necessary.     Good  fuchsine  S.  is  necessary. 

The  glass  covers  are  allowed  to  dry  in  the  air,  and  then  each  is 
P»88ed  three  times  through  the  flame  of  a  spirit-lamp  and  laid  in  the 

P  The  Greek  letter /i  represents  one- thousandth  of  a  millimetre  'a--0.001  mm.),  and 
*»  the  lign  ©f  a  micro-miUimetre,  or  a  micron.] 
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oolaring'fiolation  with  the  spatum  side  down.  The  watch-glass, 
covered  over,  is  allowed  to  stand  for  twenty-four  hoars,  or  it  is  slowly 
wanned  over  the  spirit-lamp  until  a  slight  deposit  of  moisture  appears 
not  only  upon  the  edges,  but  also  upon  the  middle,  and  then  it  is  set 
aside  for  about  ten  minutes. 

The  manipulation  is  continued  by  washing  the  glass  cover  in  wat^ 
and  then  for  a  few  seconds  dipping  it  in  a  mixture  of  one  part  of 
nitric  acid  and  two  of  water  (without  letting  go  of  it  with  the  pincers) 
until  it,  being  again  washed  in  water,  continues  to  show  a  slight 
red  shimmer.  Then  the  preparation  may  be  immediately  examine<l 
in  water:  the  tubercle  bacilli  are  colored  an  intense  red,  while  all 
the  rest  is  colored  a  pale  reddish  tone.  It  is  advisable  to  stain  the 
glass  cover  a  second  time  with  a  watery  solution  of  methylene-bloe, 
which  is  done  by  placing  it  in  this  solution  for  a  minute  or  two  after 
taking  it  out  of  the  acid  mixture  and  thoroughly  washing  it  with 
water,  then  again  washing  it,  when  it  may  be  examined. 

Instead  of  fiichaine  and  methylene-blue  we  may,  in  exactly  the 
same  way,  employ  gentian-violet  and  Bismarck-brown.  The  pre- 
parations are  preserved  by  first  drying  them  in  the  air,  then  passing 
them  three  times  through  the  flame  before  laying  them  upon  slides 
upon  which  has  been  placed  a  drop  of  xyloI-Canada  balsam. 

The  decolorizing  with  the  nitric  acid  solution  must  not  be  too  pro- 
longed, else  the  bacilli  lose  their  coloring.  With  preparations  that 
arc  to  be  preserved,  the  nitric  acid  must  be  very  carefully  remoTed 
by  repeated  washings  with  water,  because  the  acid  destroys  the  color. 

The  alcoholic  gentian-violet,  as  well  as  the  fuchsine  solution,  retains 
its  color  very  well.  Sometimes  the  Bisraarck-brown,  and  also  the 
methylene-blu(s  must  be  filtered  before  using.  Besides  these,  one 
needs  for  his  work  a  black  plate,  two  needles,  a  pincette  with  broad 
beak,  sonic  watch-glasses,  glass  slides  and  covers,  and  a  spirit-lamp.  ^ 

Biedert   has    rt»cently    recommended   the    following    method  for 
^femn»8tr^tth^ff  tht*  htiriHi  wh*'n  thet/  are  scant  in  numbrrn:  A  tea- 
spoonful   of  sputum   an<l  two  teaspoonfuls  of  water  are  boiled  iritis 
fif^ivn  drops  of  solution  of  caustic  80<la,  then  four  teaspoonfuls  more  o^ 
water  arc  added  an<l  the  whole  again  boileil  till  it  forms  a  homogeneous^ 
fluid.      It    is  allowed  to  stand  for  two  ilays  (not  longer)  in  a  conical 
j^lass  ;  possible  bacilli  ^aiid  elastic  fibres)  form  a  sediment     The  sedi 
ment    is  staineii,  not  by   the  method  described  above,  but  by  th< 
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method  recommended  bj  Ziehl-Neelsen :  instead  of  the  aniline  water 
ud  gentian- violet,  we  use  a  mixture  of  90  parts  of  a  5-per-ccnt. 
solation  of  carbolic  acid  and  10  parts  of  concentrated  alcoholic  solu- 
tion of  fuchsine,  staining  by  heat  as  above  described  ;  the  other  pro- 
cedares  are  also  the  same  as  above  referred  to. 

Where  one  is  not  accustomed  to  examine  for  bacillus  tuberculosis, 
for  the  purpose  of  controlling  the  degree  of  staining  he  should  at  the 
same  time  stain  some  sputum  that  is  known  to  contain  the  bacillus 
[or  he  shouhl  keep  test  slides  on  hand]. 

II.  A  new  and  decidedly  useful  mode  of  procedure  is  given  by 
Gabett.  A  dry  preparation  which  has  been  passed  through  a  flame 
is  placed  for  two  minutes  in  a  solution  of  1  part  of  fuchsine  S.  in  100 
parts  of  a  5  per  cent,  solution  of  carbolic  acid  and  10  parts  of  abso- 
late  alcohol,  and  then,  immediately  after,  for  one  minute  in  a  solution 
of  two  part5  of  methylene-blue  to  100  parts  of  25-per-cent.  sulphuric 
acid.  It  is  rinsed  with  water,  and  then,  for  preservation,  is  washed 
with  alcohol,  dried,  and  mounted  in  Canada  balsam.  For  the  sake  of 
greater  certainty,  it  may  be  warmed  in  the  first  solution.  The 
preparations  are  very  beautiful  and  permanent.  The  method  seems 
to  be  a  very  distinct  one.  It  is  necessary  to  make  very  thin,  and 
likewise  uniformly  thin,  preparations. 

The  tubercle  bacilli  are  distinctly  recognized  by  their  red  (or  blue) 
staining.  Since  the  spores  that  may  be  present  are  not  stained,  they 
may  be  seen  in  the  interior  of  bacilli  as  clear  points,  and  they  may  be 
80  abundant  as  to  cause  the  bacilli,  when  only  slightly  magnified,  to 
look  like  the  chain  coccus  (Fig.  40). 

The  presence  of  this  bacillus  in  the  sputum  indicates  tuberculosis 
of  the  lungs  (unless  there  may  be  tuberculosis  of  the  larynx).  Quite 
'close  approximation  of  the  severity  of  the  disease  may  be  made  by 
the  number  of  bacilli,  but  more  closely  by  the  (quantity  of  the 
j^pores.  Bacilli  may  often  be  discovered  when  the  physical  yigns  are 
indistinct  or  are  altogether  wanting. 

Absence  of  the  bacilli  at  a  single  examination  is  without  value.  So, 
,  when  the  sputum  is  scanty  and  not  very  purulent,  if  they  are 
*Wnt  in  repeated  examinations  this  fact  is  to  be  considered  with 
greater  caution.  On  the  other  hand,  in  sputum  that  is  not  too 
scantily  purulent,  the  constant  failure  to  find  bacilli  points  with 
greater  probability  against  tuberculosis.     It  is  to  be  understood  that 
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the  staining  material  is  as  it  should  be  (see  above),  that  the  staining 
has  been  properly  done,  and  that  the  most  carefiil  examination  of  the 
preparation  has  been  made.  The  culture-test,  with  the  material  in 
question,  would  come  still  nearer  the  truth.  (See  also  in  Appendix.) 
Pneumonia  cocci :  The  reports  regarding  these  cocci  are  still  con- 
flicting. Friedlander  has  found  micrococci  both  in  the  sputum  and  in 
the  tissue-fluid,  of  oval  form,  single,  or  two  or  three  arranged  together, 
lying  in  a  capsule  which  can  be  stained.  But  Friedlander  himself 
acknowledges  that,  without  the  existence  of  pneumonia,  these  cocci — 
or  cocci  which  cannot  be  microscopically  distinguished  from  them — 
are  also  found  in  the  sputum.     We  have  found  Friedlander's  cocci* 

Fio.  41. 


Frankel's  pneumonia  coccus,  bred  from  the  expectoration.    Prepared  by  Prof  GUrtner. 

Oil  immersion  lens,  one-iwelflh;  eje-pieoe  No.  4. 

in  numerous  cases  of  broncho-pneumonia  and  bronchitis.  The  cocci 
which  A.  Frunkel  foun<I  in  the  lungs  in  pneumonia  are  lancet-shaped 
and  they  generally  occur  as  double  cocci,  and  are,  like  Friedlander*s, 
in  a  capsule.  Frankers  coccus  is  likewise  found  in  empyema  and 
meningitis,  which  complicate  croupous  pneumonia.  It  also  occurs  in 
nonnal  saliva.  Finally,  Pio  Fod  has  discovered  in  the  tissue-juice  of 
the  pneumonic  lung  a  diplococcus  inclosed  in  a  capsule  which  is  very 
like  both  of  the  cocci  name<l  above. 

Staining  of  Friedliinder's  coccus :  A  dry  covering-glass  preparation 
is  placed  for  a  few  minutes  in  a  1-per-cent.  solution  of  acetic  acid, 
then  this  is  blown  ^away  with  a  pipette ;  dry  in  the  air ;  dip  for  a  few 
seconds  in  aniline  water  and  gentian-violet  solution  (see  above),  rin^e 
in  water  (FrioiUander.)  Frankers  coccus  is  stained  with  all  aniline 
dyes.     Pio  FuA  recommends  G nun's  method  for  his  coccus. 

3.  Mirrorovci  and  baciUi  of  all  sorts,  also  »piroch(ft€e^  are  found 

['  Fried  lander's  cocci  are  now  known  to  be  bacilli.] 
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in  <fwj  ^imen  of  Bputum — from  the  mouth !  They  are  very 
much  increased  in  fetid  bronchitis,  in  bronckieetatic  cavities  and 
gangrew  of  the  lungs ;  and  also  in  every  sputum  that  has  stood 
long  ind  become  foul. 

Fi8.  42. 


-4      /^ 


^-*:?        / 

i,  bacilli,  apirali,  ipirocbwtK,  froi 


There  may  be  a  simple  etaining  of  the  dry  preparation  with 
m«tlijlene-blue,  after  which  it  is  to  be  rinsed  in  water.  Or,  the  prepa- 
niion,  stained  according  to  Gram,  with  gentian- violet  solution  and 
uiline  vater  (see  p.  187),  may  be  taken  from  this  and  immersed  for 


'"oor  three  minutes  in  the  following  preparation:  Iodine,  1,  potass. 
'"^■1 2,  v^.  destil.,  300;  then  in  absolute  alcohol  till  tbc  color  disap- 
PffS'  Only  the  microbes  are  stained,  but  these  are  intensely  colored. 

^-  A<rtinomyce».  In  actinomycosis  of  the  lungs  or  of  the  pleura, 
'1  leoUted  casee,  this  fungus  is  found  in  tbc  sputum.  I  hiive  observed 
"  'n  the  characteristic  small  kernels  (see  p.  175),  It  is  rccog- 
^'«d  by  the  projections,  like  clubs,  closely  presseil  together,  which 
P™j«t  from  the  surface  of  a  confused  mass,  which  look  much 
"^«  detritos.      We  can  beat  see  the  club-like  projections  without 
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Staining.     The  fungus  can  be  distinctly  stained  by  Gram's  method 
[described  on  the  preceding  page]. 

Mould  (aspergillus,  mucor)  and  isolated  yeast-cells,  when  seen  in 
the  sputum  are  without  significance.  The  microbe  of  whooping-cough 
of  Letzerich  and  Berger  still  needs  confirmation. 

Chemical  Examination. — This  has  a  minor  place,  considered 
with  reference  to  diagnosis. 

There  occur  in  the  sputum  albuminous  corpuscles  in  the  form  of 
mucin,  nuclein,  serum-albumin.  The  latter  is  very  abundant  in 
oedema  of  the  lungs.  Peptone  is  found  very  abundantly  in  the 
sputum  after  the  crisis  of  pneumonia  (Kosselt) ;  it  is  also  found  in 
excess  in  all  purulent  sputum.  Temporary  fatty  acids  occur  very 
abundantly  in  gangrene  of  the  lungs  (Hoppe-Seyler,  Leyden,  and 
Jaff6). 

Finally,  it  is  notable  that  in  gangrene  of  the  lungs  and  hronchiti 
there  is  found  a  ferment  like  the  pancreas  ferment  (Filehne,  Stol 
nikow). 


CHAPTER    Y. 

EXAMINATION  OF  THE  CIRCULATORY  APPARATUS. 

Examination  of  the  Heart. 

The  development  of  the  methods  of  local  examination  of  the  heai*t 
is  closelj  connected  with  the  introduction  of  percussion  and  ausculta- 
tion. So  we  have  here  also  chiefly  to  thank  Laennec  and  Skoda,  as 
well  as  Piorry,  Friedreich,  Bamber  and  Gerhardt. 

anatomy  op  the  normal  heart. 

The  heart  lies  upon  the  diaphragm,  sloping  obliquely  forward  in 

sQch  a  way  that  its  long  axis  is  inclined  forward  and  toward  the  left. 

It  extends  from  about  8  or  9  centimetres  to  the  left  of  the  median 

line  (apex  of  the  heart),  to  about  4  or  5  centimetres  to  the  right  of 

the  same  (i.  ^.,  about  one  and  a  half  finger-breadths  to  the  right  of 

the  right  border  of  the  sternum — right  auricle),  so  that  about  two- 

^hinls  of  the  heart  is  in  the  left  half  of  the  chest,  and  one-third  in  the 

nght  half.     Its  highest  point  (the  left  auricle)  is  at  the  lower  border 

of  the  stomal  insertion  of  the  second  rib,  its  lowest  point  at  the  upper 

horder  of  the  sixth  costal  cartilage,  or  the  fifth  intercostal  space  (see 

Fig.  44).     The  three  borders  of  the  heart  are  formed  as  follows :  the 

"ght  by  the  right  auricle,  the  lower  by  the  right  ventricle,  and  the 

left  by  the  left  ventricle.     Only  a  small  portion  of  the  latter  lies  on 

the  anterior  surface,  much  the  greater  part  of  which  is  formed  by 

the  right  ventricle. 

The  figure  (Fig.  44)  shows  how  the  lungs  glide  over  the  heart,  so 
that  only  a  small  four-cornered  portion,  belonging  exclusively  to  the 
right  ventricle,  is  in  contact  with  the  wall  of  the  chest.  Of  the  bor- 
ders of  this  superficial  part  of  the  heart,  the  one  toward  the  right  lies 
l>etween  the  middle  line  and  the  left  sternal  line,  the  upper  behind 
the  fourth  rib,  the  left  somewhat  outside  of  the  left  parasternal  line. 
Bdow,  the  heart  is  in  relation  with  the  liver  in  such  a  way  that  it 
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orerlapa  the  latter  witli  ita  lower  border.  It  can  be  seen  fron 
course  of  t!ie  line  c  d,  which  indicates  the  complementary  spt. 
the  inciaura  cardiaca  hb.  sup.  »iiii»trit,  what  a  considerable  \K>rtiet 
of  the  heart  which  is  in  contact  with  the  chest- wall  would  became  etiU 
smaller  if  tho  lung  should  completely  fill  the  complementary  spice. 


Toaitinn  of  the  eonlenU  of 
(WKii.-LiraCHH.)  Tha  pnrti 
batched  liuci  roprewnt  the  ( 
wall.    Tho  porti 


ha  thnnm.  of  tbo  Blflmai^h,  and  of  llie  liver  froia  iai 
nsof  the  heart  and  liver  whiuli  areilraiTn  wHh  unbnkH 
:tent  In  which  Iliose  or^cans  are  in  contact  with  the  i^Mt- 
lUtiuoontactwith  thocliMl-wall,  but  are  ourereil  by  thl 


lungs,  are  repreraated  hy  bmken  (clear)  hatcboit  lines.  (/,  border  nf  Ihe  right  lung, 
fl  K,  border  nf  the  left  lung ;  n  b  and  c  <{(...  .),  the  boundaries  o[  the  complC'raenU:; 
pleiinil  sinoB.  i*,  bonndary  between  the  upper  and  middle  lobes  of  the  right  lung;  t 
boundary  between  tha  middle  and  Inwer  lotie  of  the  Hgbl  lung;  /,  boundary  between 
the  upper  and  lower  labe  of  the  left  lung,     id,  stomach  (greater  currature). 


These  are  tho  location  and  extent  as  they  are  found  in  the  adult  in 
the  dorsal  or  upright  position.  With  children  the  heart  (as  well  as  the 
diaphragm  and  the  lower  borders  of  the  lungs)  is  about  one  rib  higher. 
It  is  also,  since  it  is  proportionately  larger,  to  a  larger  extent  in  con- 
tact with  the  wall  of  the  chest;  with  increasing  affe,  on  the  other 
hand,  it  moves  lower  down  (to  the  lower  border  of  the  sixth  rib  (the 
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0xtli  intercostal  space)  with  a  smaller  portion  parietal,  since  the  lungs 
Eeofer  it  to  a  larger  extent.  In  the  side  position,  especially  on  the 
left  aide,  the  heart  always  sinks  very  considerably  to  the  lower  side. 
(See  Qiider  Apex-beat.) 

9itu9  meerum  mvermiB  exhibits  the  heart  in  such  a  way  that 
^right"  and  'Meft"  are  exactly  reversed,  like  the  reflection  in  a 
mirror.    Hence  we  need  not  say  anything  more  about  it. 

haiMiNARY  Remarks  nbcessart  to  Understand  the  Physical 

Phenomena  of  the  Heart. 

What  follows  is  a  brief  explanation  of  those  facts  regarding  the 
phjsiology  and  the  general  pathology  of  the  heart,  which  must  be 
altajs  kept  in  mind  by  the  educated  physician  in  examining  and 
iDrming  a  judgment  of  the  heart. 

1.  The  movement  of  the  blood  in  the  heart.     The  blood  flows  from 
tbe  body  through  the  covor  into  the  right  auricle,  from  whence,  during 
tie  TeDtricular  diastole,  it   passes  through  the   right   auriculo-ven- 
tricnlar  opening,  the  tricuspid  valve,  into  the  right  ventricle,  being 
urged  forward  toward  the  end  of  the  diastole  by  the  weak  muscular 
contraction  of  the  right  auricle.     The  systole  which  immediately  fol- 
lows drives  the  blood  out  of  the  ventricle,  the  tricuspid  valve  being  at 
the  same  time  closed,  through  the  open  pulmonary  semilunar  valve 
into  the  pulmonary  artery.     The  blood,  prevented  from  flowing  back 
into  the  ventricle  during  the  diastole  which  immediately  follows  by 
the  closure  of  the  pulmonary  semilunar  valve,  passes  through   the 
lungs,  and  from  them  flows  into  the  left  auricle,  whence,  by  the  dias- 
tole of  the  ventricle,  it  flows  through  the  left  auriculo-ventricular 
opening,  the  mitral  valve,  into  the  left  ventricle,  whither  it  is  again 
usisted  at  the  end  of  the  diastole  by  the  contraction  of  the  auricle. 
The  left  ventricle  discharges  its  contents  during  the  systole  (the  mitral 
valve  being  closed)  into  the  commencement  of  the  aorta,  through  the 
open  aortic-semilunar  valve,  whence  it  is  prevented  from  returning  to 
the  Tentricle  when  the  pressure  from  the  ventricle  ceases  and  the 
diastole  begins,  by  the  closure  of  the  aortic  semilunar  valve.     The 
blood  then  flows  ft^m  the  eoniLS  aortce  into  the  body. 

2.  Valvular  in%ufficiency  and  its  effects  upon  the  movement  of  the 

blood.    From  the  foregoing  it  is  evident  that  the  openings  of  the 

18 
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heart  are  very  important  factors,  on  the  one  side  being  the  entrano9 
and  exit  of  the  ventricles,  and  on  the  other  being  the  location  of  the 
valves  of  the  heart  which  hinder  any  backward  flow  of  the  blood 
The  motion  of  the  blood  can  only  in  two  ways  be  interfered  with  bj 
pathological  processes  at  the  openings  of  the  heart :  either  by  nar- 
rowing at  the  opening  {stenosis  of  valve),  or  by  the  valves  losing  their 
power  to  close  {insufficiency  of  the  particular  valve). 

Stenosis  of  a  valve  may  be  caused  by  products  of  endocarditis, 
which  cause  adhesion  of  the  flaps  of  the  valve,  with  formation  of  a 
cicatricial  narrowing  ring  at  the  base  of  the  valves.  Insufficiencj 
may  likewise  be  caused  by  endocarditis  (general  shortening  of  the 
flaps  and  of  the  tendinous  processes  of  the  papillary  muscles),  and 
this  is  the  most  frequent  cause  of  insufliciency ;  but  the  condition 
may  also  arise  from  a  distention  of  the  opening  so  that  the  flaps  are 
too  short  to  close  it  (relative  valvular  insufficiency,  in  weak  heart 
with  dilatation). 

An  opening  that  is  narrowed  hinders  the  passage   of  the  blood 
through  it.     If  it  is  an  auriculo-ventricular  opening  {mitrcU  or  trir 
cuspid  stenosis),  then,  at  the  moment  of  diastole  of  the  heart,  the  blood 
is  hindered  in  its  entrance  into  the  ventricles:    there  is  imperfect 
filling  of  the  ventricles ;  if  it  is  an  arterial  opening  that  is  narrowed 
{aortic  or  pulmonary  stenosis),  then  the  exit  of  the  blood  fix)m  th« 
ventricles  at  the  systole  is  interfered  with.    If  the  valvular  mechani^Dft 
is  in  such  a  condition  that  it  cannot  perfectly  close,  then  at  tb& 
moment  when  it  ought  to  close  it  allows  a  part  of  the  blood  to  flotf 
backward.      If  the  difficulty  is  with  the  entrance  to  the  ventricle* 
{insufficiency  of  mitral  or  tricuspid  valve),  then  with  the  systoles 
part  of  the  contents  of  the  ventricle  flows  back  into  the  auride ;  but 
if  the  deficiency  is  at  the  outlet  of  the  ventricle  {insufficiency  of  Hu 
aortic  or  pulmonary  valve),  then  at  the  end  of  the  systole,  during  the 
diastole  which  follows,  a  part  of  the  blood  that  has  just  been  thrown 
into  the  artery  will  be  thrown  back  into  the  ventricle. 

In  one  respect  all  the  defects  that  have  been  mentioned  are  alike: 
they  check  the  blood  current,  they  cause  a  stasis  of  blood  in  that 
chamber  of  the  heart  which  is,  with  reference  to  the  direction  of  the 
blood  current,  just  behind  the  defective  opening.  Thus  a  defect  of  an 
arterial  opening  causes  stasis  in  the  corresponding  ventricle ;   a  defect 
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in  so  aaricdo-ventricular  opening  occasions  stasis  in  the  corresponding 

aoride,  and  also  beyond  this  in  the  corresponding  veins. 

3.  CompeTisationy  accommodation  of  valvular  deficiency.  The 
abnonnal  resistance  which  is  exerted  against  the  blood-current  from 
the  valToIar  defect  would  immediately  lead  to  more  considerable  dis- 
turbances of  the  blood-current  if  it  were  not  promptly  equalized  by  the 
increased  work  of  that  section  of  the  heart  lying  (in  the  course  of  the 
blood-carrent)  above  the  point  of  resistance.  But  this  does  not  con- 
tinue, for  with  increased  work  the  overloaded  section  of  the  heart 
becomes  hypertrophied — compen%atory  hypertrophy.  This  condition 
is  extremely  simple  in  defects  at  the  aortic  opening.  They  are  com- 
pensated by  hypertrophy  of  the  left  ventricle,  which  is  associated  with 
dilatation  (eccentric  dilatation).  '  The  latter  is  especially  irarked  in 
insufficiency  of  the  aortic  valve,  and  this  is  explained  by  the  fact  that, 
with  aortic  insufficiency,  the  left  ventricle  during  the  diastole  receives 
blood  from  two  sources,  hence  very  much  more  than  normal.  With 
mitral  insufficiency  the  auricle  must  accommodate  for  the  defect;  but, 
notwithstanding  the  fact  that  it  becomes  dilated  and  hypertrophied,  it 
cannot  perform  the  necessary  work,  cannot  overcome  the  stagnation  : 
the  accumulated  blood  passes  through  it  to  the  veins  of  the  lungs, 
capillaries  and  arteries  of  the  lungs,  and  so  on  till  it  reaches  the  right 
ventricle;  this  becomes  dilated  and  hypertrophied,  and  thus  causes  the 
increase  of  the  propulsive  power  necessary  for  the  accommodation. 

Though  defect  of  the  valve  of  the  pulmonary  artery  is  rare,  the 
actual  consequences  are  the  same  as  of  defect  of  the  aortic  valve, 
defect  of  the  tricuspid,  which  is  likewise  rare,  with  the  exception  of 
relative  insufficiency,  and  produces  accommodation  of  hypertrophy  of 
the  right  auricle,  but  only  to  a  very  slight  degree ;  for  the  increased 
pressure  in  the  general  venous  system  has  no  effect  upon  the  pressure 
in  the  arteries  of  the  body,  and  hence  cannot  produce  any  notable 
compensatory  hypertrophy  of  the  left  ventricle. 

Thus,  insufficiency  and  stenosis  of  the  aorta  cause  hypertrophy  of 
the  left,  and  insufficiency  and  stenosis  of  the  mitral  valve  hypertrophy 
of  the  right,  ventricle.  But  with  mitral  insufficiency  something  more 
follows:  during  the  diastole  of  the  left  ventricle  there  flows  into  it 
from  the  dilated  auricle  the  blood  which  has  accumulated  there  under 
Tery  much  increased  pressure  and  in  increased  quantity  ;  it  becomes 
<lilated,  and,  since  it  also  has  to  dispose  of  the  increased  quantity  of 
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blood,  which  it  does  by  driving  part  of  it  forward  into  the  aorta  and 
part  backward  through  the  mitral  orifice  into  the  auricle,  it  also 
becomes  hypertrophied.  Hence  mitral  insufficiency  leads  to  hyper- 
trophy  and  dilatation  of  both  ventricles. 

These  different  hypertrophies  are  aids  in  the  diagnosis  of  the  indi- 
vidual valvular  lesions. 

4.  Hypertrophy  of  the  heart  from  other  earner.     Besides  the  val- 
vular defects,  certain  other  conditions  lead  to  hypertrophy :  thus,  the 
left  ventricle  becomes  hypertrophied  by  the  increased  resistance  in 
the  general  arterial  system  produced  by  %clero%i»  of  the  arteries;  it 
sometimes  results  from  continued  excessive  muscular  exertion  {idifh 
pathic  hypertrophy),  further,  from  different  forms  of  chronic  nephriUMj 
and  in  this  it  is  more  marked  the  longer  the  general  vigor  is  main- 
tained  (hence   most   marked    in   renal  atrophy);    finally,   also  in 
acute  nephritis^  if  it  lasts  long  enough.     The  right  ventricle  beoomea 
hypertrophied  whenever  there  is  continued  increased  resistance  in  the 
pulmonary  circulation,  most  regularly  and  markedly  in  emphyiema 
(from  destruction  of  the  capillaries  of  the  lungs  from  atrophy  of  the 
tissue),  in  marked  contraction  of  the  lung%^  in  marked  kypho-ecoUom. 

5.  The  form  of  the  heart  is  changed  in  consequence  of  the  hyper^ 
trophy  (and  dilatation) :  hypertrophy  of  the  left  ventricle  broadens 
the  heart  to  the  left  and  somewhat  lengthens  it ;  if  there  is  dilatation 
also,  the  broadening  to  the  left  is  still  more  increased.  Hypertrophy 
and  dilatation  to  the  right  ventricle  simply  broaden  the  heart  to  the 
right.  Hypertrophy  and  dilatation  of  both  ventricles  broaden  the 
heart  in  both  directions  and  lengthen  it. 

6.  Simple  dilatation.  This  results  entirely  from  weakness  or 
paralysis,  and  is  dependent  upon  a  diminished  tone  of  the  heart-muscle 
with  a  simultaneous  loss  of  its  power  to  contract.  It  may  also  occur 
in  a  heart  that  was  previously  dilated  and  hypertrophied,  and  it  then 
results  in  a  very  great  enlargement  of  the  heart.  In  dilatation  of  the 
heart  the  enlargement  is  nearly  symmetrical  in  all  directions. 

The  diagnosis  between  enlargement  of  the  heart  from  hypertrophy 
(with  dilatation)  and  the  dilatation  just  mentioned  is  chiefly  made  by 
the  consideration  of  the  evidences  of  the  amount  of  work  the  heart  is 
doing. 

7.  The  extent  to  tvhich  the  heart  is  in  contact  with  the  chest-wall 
is  in  very  close  relation  to  the  size  of  the  heart  (regarding  the  peri- 
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eardiam,  see  later).  An  enlarged  heart  always  has  a  larger  area  in 
contact  with  the  chest-wall  than  does  a  normal  heart,  if  there  are  no 
conditions  in  the  neighborhood  of  the  heart  which  keep  it  away  from 
the  chest-wall.  This  may  be  occasioned  by  emphysema  of  the  lungs, 
or  by  an  increase  in  the  volume  of  the  lungs,  whether  from  anomaly 
of  both  lungs  or  only  of  the  left  lung,  either  chronic  or  temporary. 
In  emphysema  a  normal  heart  therefore  would  be  to  a  less  extent 
pirietal  than  if  the  lungs  were  normal ;  hence  in  case  of  emphysema 
in  enlarged  heart  may  possibly  not  be  manifest  by  its  size,  as  it  would 
be  if  the  lungs  were  normal.  When  there  are  both  enlargement  of 
tie  heart  and  emphysema  of  the  lungs  the  heart  may  be  found  to  be 
parietal  only  to  the  normal  extent,  or  may  be  so  to  an  even  less  extent 
than  normal  (overlying  of  the  heart). 

Still  another  condition  has  its  effect :  inflammatory  adhesion  of  the 
border  of  the  lungs  at  the  incisura  cardiaca  with  the  parietal  pleura. 
This  unchangeably  determines  the  parietal  relation  of  the  heart.  And 
jet,  often  in  this  condition,  just  the  opposite  takes  place,  as  in  the  pre- 
▼ioos  case ;  from  shrinking,  the  lung  is  somewhat  drawn  away  from 
the  heart  and  thus  it  is  more  largely  parietal  than,  according  to  its 
sixe,  it  would  be.     Enlargement  of  the  heart  may  thus  be  simulated. 

Hence  in  forming  an  opinion  as  to  the  size  of  the  heart  from  the 
extent  to  which  it  is  in  contact  with  the  chest-wall  we  must  always 
bear  in  mind  the  possibility  of  the  presence  of  these  conditions  (see 
Pwcussion ;  "  absolute  heart  dulness  "). 

INSPECTION   AND   PALPATION   OP  THB   REGION    OF   THE   HEART.^ 

Both  these  methods  of  examining  the  heart,  like  the  foregoing,  will 
he  best  practised  in  a  moderately  high  dorsal  position.  There  are 
technical  difficulties  in  examining  a  patient  either  standing  or  sitting; 
but  sometimes  in  severe  heart  diseases  the  latter  cannot  be  avoided  on 
account  of  the  existence  of  orthopnoea  (see  pp.  32,  97).  Palpation  may 
he  performed  either  with  the  tips  of  the  first  and  second  fingers,  or 
with  the  flat,  bare  hand. 

2%e  Apex-beat. 

Nmaal  condition$.  The  apex-beat  is  of  the  greatest  importance 
as  an  anatomical  starting-point,  for  it  corresponds  either  exactly  to 

*  The  two  methods  of  ezmmination  have  such  close  connection  with  reference  to  the 
^^'^  that  to  separate  them  would  seem  to  be  artificial. 
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the  apex  or  to  a  spot  very  close  to  it,  a  little  nearer  to  the  median 
line.     In  the  majority  of  healthy  persons  it  is  recognizable,  by  the 
eye,  as  well  as  by  the  finger  applied  to  the  spot,  as  a  rhythmical 
and  systolic  projection  forward  about  the  breadth  of  the  finger,  which 
in  the  adult  in  the  upright  or  dorsal  position   occurs   in   the  fifth 
intercostal  space  just  within  the  mammillary  line;  only  ezceptionallj, 
chiefly  with  persons  with  very  short  chest,  it  is  found  in  the  fourth 
intercostal  space.     In  children,  up   to  the  age  of  ten  years,  it  is 
usually   found  in   the   fourth   intercostal  space  and   either  in  the 
mammillary  line  or  just  outside  of  it  (see  above  in  the  section  on 
Anatomy).     In  old  age,  on  the  contrary,  it  is  sometimes  found  in 
the  sixth  intercostal  space.     Much  fat,  or  the  mamma,  also  narrow 
intercostal  spaces,  render  it  invisible,  but  yet  it  may  generally  be  felt. 
Moreover,  without  a  distinct  cause,  it  may  sometimes  be  entirely 
wanting  in  healthy  persons. 

Quiet  breathing  produces  no  change  in  the  apex-beat.  With  deep 
inspiration,  it  is  covered  by  the  distended  lung,  which  then  occupies 
the  complementary  space ;  if  it  be  still  evident,  it  moves  sometimes  an 
intercostal  space  lower  down,  corresponding  to  the  inspiratory  sinking 
of  the  diaphragm. 

The  effect  of  change  of  posture  is  very  noticeable  in  the  side  posi- 
tion :  the  left-side  position  moves  the  apex-beat  outward  beyond  the 
mammillary  line,  even  as  far  as  the  anterior  axillary  line ;  the  right- 
side  position  causes  the  beat  to  disappear  or  moves  it  somewhat  to  the 
right. 

Physical  exertion  and  mental  excitement^  the  chief  physiological 
disturbers  of  the  heart's  action,  may  noticeably  change  the  apex-beat 
in  perfectly  sound  persons,  but  still  more  in  nervous  persons :  it  may 
become  plainly  stronger  and  even  broader,  or  move  somewhat  to  the 
left. 

There  is  much  dispute  as  to  the  cause  of  the  apex-beat.  It  is 
certain  that  it  is  produced  by  a  variety  of  causes.  Briefly  stated  they 
are  as  follows : 

1.  Change  in  the  form  of  the  heart  at  the  systole:  its  transverse 
measurement  (antero-posteriorly)  increases  (Ludwig);  the  apex  moves 
forward,  to  the  right,  and  upward  (Filehne,  Penzoldt). 

2.  Change  in  the  location  of  the  heart :  it  revolves  upon  its  long 
axis,  so  that  the  stronger  left  ventricle  moves  toward  the  front. 
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Tbe  assumption  that  has  hitherto  been  made  that  the  apex-beat  is 
uMly  or  in  part  to  be  explained  by  the  recoil  (the  so-called  Gutbrod- 
Skoda,  better  Alderson's,  theory),  must  henceforth  be  regarded  as 
tbandoned,  since  Martins  has  proved  that,  at  the  time  when  the  apex- 
stroke  takes  place,  the  semilunar  valves  are  not  yet  closed,  and  the 
gash  of  the  blood  into  the  vessels  consequently  does  not  begin  till  the 
apex-stroke  is  over. 

Dkplacement  (dislocation)  of  the  apex-beat  in  disease.  It  may  be 
brought  about :  (a)  by  dislocation  of  the  heart,  (&)  by  enlargement  of 
the  heart 

(a)  Dislocation  of  the  heart.  The  apex-beat  is  a  very  important 
aign  for  determining  this,  since  the  other  methods  often  have  a  very 
indefinite  result,  or  may  entirely  fail. 

Btfcrmity  of  the  thorax  may  cause  displacement  in  all  possible 
directions.  It  may  happen  that  in  a  chest  that  is  flattened  or  pressed- 
in  in  the  neighborhood  of  the  heart  the  apex-beat  (likewise  the  heart) 
will  be  found  considerably  outward  or  considerably  inward. 

JEmpkysema  of  the  lungSj  in  case  the  apex-beat  is  not  lost  by  the 
overkpping,  presses  it  down  into  the  sixth  intercostal  space  (depression 
of  the  diaphragm). 

In  exudative  pleuritis  and  pneumothorax  the  heart  and  apex-beat 
are  pushed  toward  the  sound  side,  in  the  worst  cases  as  far  to  the  left 
as  the  middle  axillary  line,  but  to  the  right  very  rarely  beyond  the 
mammiOary  line.  Likewise,  the  mediastinum  and  the  base  of  the 
heart  move  over,  although  not  so  far  as  the  apex.  Mediastinal 
tumors  may  have  the  same  effect  as  pleuritis  of  the  right  side. 

In  pleurisy  of  the  right  side  the  apex  is  sometimes  pushed  not  only 
to  the  left  but  also  upward  into  the  fourth  intercostal  space.  We  are 
not  certain  why  this  is  so.  It  is  highly  improbable  that  the  left  lobe 
of  the  liver  rises  up  while  the  right  is  dragged  down,  for  the  point  of 
traction,  the  suspensory  ligament,  brings  it  still  lower  by  the  pressure 
of  the  exudation  upon  the  right  side.  The  location  of  the  heart  when 
pressed  upon  is  subject  to  many  disturbances,  which  we  cannot 
describe  at  this  time. 

Shrinking  of  the  lungs  and  of  the  side  of  the  chest  after  a  pleuritis 
draws  the  mediastinum  and  the  heart  into  the  diseased  side,  and  at 
the  same  time  draws  the  diaphragm  up ;  hence  in  shrinking  of  the 
nghtside  the  heart  moves  upward  and  to  the  right  side,  but  in  disease 
of  the  left  side  it  is  drawn  upward  or  upward  and  to  the  left. 
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If  the  heart  chances  to  be  drawn  to  the  right  so  much  as  to  bring 
it  under  or  close  up  to  the  sternam,  where  the  intercostal  spaces  are 
very  narrow,  of  course  we  cannot  observe  the  apex-beat. 

In  exudative  pleuritis  it  sometimes  happens  that  the  heart  becomas 
fixed  by  inflammatory  adhesions,  and  then  the  apex-beat  remains 
at  that  point  even  after  the  cause  of  the  displacement  has  been 
removed. 

Elevation  of  the  diaphragm  as  a  result  of  peritonitis  or  of  simpk 
mechanical  pressure  from  below,  or  from  neurotic  paralysis  of  the 
diaphragm,  causes  dislocation  of  the  heart  upward  or  upward  and  to 
the  left. 

{h)  Enlargement  of  the  heart.  Hypertrophy  and  dilatation  of  the 
left  ventricle  are  made  manifest  by  displacement  of  the  apex-beit 
outward  or  outward  and  downward^  and  under  some  circumstances  as 
&r  as  to  the  posterior  axillary  line  and  the  eighth  intercostal  space. 
The  apex-beat  is  also  broader  and  stronger,  see  below. 

The  conditions  which  bring  about  hypertrophy  and  dilatation  rf 
the  left  side  have  been  referred  to  on  page  195.  Likewise  hyper- 
trophy and  dilatation  of  the  right  ventricle  displace  the  apex-beat  a 
little  toward  the  left,  since  the  large  right  ventricle  pushes  the  left 
somewhat  to  one  side.  But  the  displacement  is  always  quite  small, 
at  most  not  beyond  the  mammillary  line. 

Alteration  in  the  Width  and  Strength  of  the  Apex-heat. 

We  judge  of  the  breadth  both  by  inspection  and  palpation.  We 
seldom  have  an  increase  in  the  breadth  without  an  increase  in  the 
strength  as  well :  in  the  normal  heart,  if  it  becomes  parietal  over  a 
larger  area  from  shrinking  of  the  lungs ;  moreover,  I  have  sometimes 
seen  it  with  deformity  of  the  chest  (without  hypertrophy  of  the  heart) 
and  where  there  was  marked  wasting,  so  that  the  patient  was  very  lean. 

As  a  rule,  breadth  of  the  apex-beat  is  associated  with  a  strong  beat 

The  strength  of  the  apex-beat  can  only  be  made  out  by  palpation. 
By  constant  practice  with  the  hand  it  can  be  distinctly  recognised. 
An  apex-beat  that  is  so  strong  that  it  lifts  the  finger  that  is  mod- 
erately pressing  over  it  is  called  "heaving." 

Temporary,  often  notably  strengthened  and  moderately  broadened 
impulse  is  caused  by  increased  heart- work  (see  above)  in  consequence 
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of  exertion  and  mental  excitement  For  this  reason  the  heart  ought 
ihitys  to  be  examined  only  when  these  two  conditions  can  be 
cxdnded. 

In  nerv<m9  palpitation^  Basedow* i  disease,  and  sometimes  in  chronic 
imdne-poisoningj  the  heart-beat  may  for  a  time  be  very  much 
stronger  and  even  somewhat  broader,  as  an  indication  of  the  increased 
fork  of  the  heart,  without  any  organic  change  in  it.  The  same  thing 
oerars,  though  in  a  moderate  degree,  in  fever.  Moreover,  the  apex- 
belt  may  be  stronger  at  the  same  time  that  the  heart's  work  is  not 
mcmsedyif  the  heart  is  pressed  firmly  against  the  chest-wall,  as  in 
mediastiDal  tumors. 

Continued  strength  and  breadth  of  apex-beat  is  the  most  important 
dgn  of  hypertrophy  of  the  left  ventricle.  In  well-marked  cases  the 
beat  is '^  heaving,"  and  is  as  wide  as  several  fingers — ^being  displaced 
toward  the  left  and  downward  (see  above). 

It  is  assumed  that  an  enlarged  heart  works  with  strength  increased 
in  proportion  to  its  increased  volume.  If  the  heart  becomes  weak, 
then  there  is  a  diminution  as  regards  the  breadth  and  strength ;  and 
yet  it  may  be  distinctly  recognized  as  diseased. 

In  many  cases  it  is  difficult  to  separate  the  apex-beat  from  the 
"heart-beat"  in  general,  for  which  see  p.  203. 

Weakening  of  the  apex-beat.  It  has  been  mentioned  already  that 
the  apex-beat  may  be  weak  in  persons  who  are  perfectly  healthy,  or 
it  may  be  entirely  wanting. 

Pathologically  it  is  diminished  or  lost : 

By  the  activity  of  the  heart  being  concealed  by  overlapping :  from 
emphysema  of  the  lungs,  by  a  pleuritic  or  pericardial  exudation,  and 
by  tumors. 

By  oedema^  emphysema  of  the  skin,  inflammatory  diseases  of  the 
chest-wall  in  the  neighborhood  of  the  heart. 

By  diminution  of  the  work  of  the  heart,  as  takes  place  with  any 
kind  of  degeneration  of  the  heart-muscle ;  here  we  may  mention : 
myocarditis,  lipomatosis  cordis,  weakness  or  degeneration  of  an  hyper- 
trophied  heart,  especially  with  incompensation  with  valvular  deficiency, 
weakness  in  febrile  diseases  (especially  collapse). 

The  disappearance  of  an  apex-beat  which  has  previously  been  dis- 
tinct is  sometimes  the  only  sure,  and  hence  is  a  very  important,  sign 
of  the  development  of  espttdative  pericarditis.     But  diminution  of  the 
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work  of  the  heart  is  more  distinctly  declared  at  the  radial  palse  than 
by  the  apex-beat ;  see  below  for  the  explanation  of  the  meaning  of  aO 
these  conditions.     Moreover,  the  radial  pulse  is  the  only  direct  mett- 
urer  of  what  the  heart  does  in  all  the  above-mentioned  cases  of  coo- 
cealment  of  the  work  of  the  heart.     It  is  especially  important  in 
pericarditis. 

Where  the  apex-beat  is  covered  by  fluid  in  the  pericardium  it  often 
again  becomes  distinct  when  the  patient  sits  up  or  bends  forward, 
because  the  heart  then,  on  account  of  its  greater  weight,  rests  against 
the  chest-wall.  It  is  then  often  found  in  the  sixth  intercostal  space, 
because  the  distended  pericardium  presses  the  diaphragm  down.  This 
sign^  of  course,  is  wanting  in  cases  where  the  apex-beat  is  missed  fron  j{ 
weakness  of  the  heart. 

Further,  the  apex-beat  is  wanting  where  there  are  periearHd 
adhesions  (see  below  under  Systolic  Retraction),  and  sometimes  in 
stenosis  of  the  commencement  of  the  aorta^  and  this  notwithstanding 
the  existence  of  hypertrophy  of  the  left  ventricle  (slow  ventricohr 
contraction  resulting  from  difficulty  in  emptying  itself). 

So  far  as  experience  goes,  '^ systolic  drawing-in'*  in  the  neighbo^ 
hood  of  the  apex-beat  has  no  diagnostic  value.  Regarding  systolic 
drawing-in  of  the  whole  lower  region  of  the  heart,  see  below. 

Doubling  of  the  apex-heat^  so  that  a  single  pulsation  of  the  carotid 
corresponds  to  two  beats  at  the  apex,  occurs  in  hemisystole  (Leyden). 
By  this  we  have  understood  an  action  of  the  heart  in  which  both  ven- 
tricles do  not  contract  exactly  simultaneously,  so  that  then  the  con- 
traction of  the  left  ventricle,  as  well  as  the  right,  causes  an  apex-beat 
But  it  is  probable  that  we  here  have  in  these  cases  simply  an 
alternating  action  of  the  heart  (see  Pulsus  Alternans),  in  which  the 
contraction  of  the  heart  is  too  feeble  to  produce  a  perceptible  pulse 
every  time. 

The  application  of  the  graphic  method  to  the  apex-beat  (cardi- 
ography) has  thus  far  yielded  no  notable  contribution  to  pathology. 

T/ie  Neighborhood  of  the  Heart  in  general. 

Prominence  of  the  neighborhood  of  the  hearty  including  the  ribs  and 
sternum,  takes  place  gradiuilly  in  marked  hypertrophy  and  dilatation; 
when  there  are  hypertrophy  and  dilatation  of  both  ventricles  or  of  the 


EXAMINATION  OF  THE  CIRCULATORY  APPARATUS.       203 

Ti^t  alone  the  swelling  extends  sometimes  beyond  the  sternum ;  in 
Icypertrophy  of  the  left  ventricle  alone  it  lies  more  to  the  left.     Peri- 
tarditiB  exudativa  sometimes  causes  a  distinct  swelling. 

This  sign  depends  upon  two  factors :  the  size  of  the  heart  or  of  the 
pericardium,  and  the  flexibility  of  the  chest-wall.     If  the  latter  is 
I   mtrked  the  swelling  develops  quickly,  as  in  acute  pericarditis,  and  is 
[  Tery  marked  (enlargement  of  the  heart  in  children) ;  when  the  thorax 
k  rigid  there  may  be  no  projection,  though  the  heart  is  very  large. 
This  condition  is  not  to  be  confounded  with  the  pressing  forward  of 
Ae  heart  from  mediastinal  tumors — aneurism.     Generally  when  there 
IB  a  broad  heart-beat  in  the  intercostal  spaces  in  the  neighborhood  of 
the  heart,  and  even  upon  the  ribs  and  sternum,  it  is  from  a  hyper- 
trophy of  the  heart.     But,  also,  when  there  is  contraction  of  the  left 
hmg,  with  the  heart  free  from  attachment,  the  motions  of  the  heart 
may  be  seen  as  well  as  felt  over  a  broader  extent  in  the  intercostal 
qiaces.    If,  in  such  cases,  the  heart's  action  is  excited,  there  is  the 
impression  of  a  notable  hypertrophy  of  the  heart,  even  when  the  heart 
is  quite  normal  in  size. 

If,  in  a  case  where  the  heart,  from  dilatation  or  retraction  of  the 
longs,  is  more  extensively  parietal,  weakness  of  the  heart  occurs,  then 
we  not  infrequently  see  a  broader  waving  in  the  intercostal  spaces, 
which,  by  its  evident  lack  of  energy,  is  visibly  in  contrast  with  its 
former  powerful  motions. 

It  is  sometimes  very  difficult  to  distinguish  a  broadened  heart-beat 
from  the  ordinary  apex-beat ;  but  generally  it  can  be  distinguished  by 
its  ha?ing  peculiar  vigor,  more  than  other  heart  motions. 

Puhatians  at  the  base  of  the  heart  sharply  limited  to  the  second 
intercostal  space  on  the  right  and  left  side  of  the  sternum  come  from 
the  aorta  or  pulmonary  artery.  They  are  rarely  visible ;  generally 
they  can  only  be  felt  If  they  are  systolic  they  may  indicate  aneurism 
of  these  vessels.  More  frequently  we  may  feel  a  diastolic  shock,  but 
especially  upon  the  left  over  the  pulmonary  artery.  If  the  lungs  and 
heart  are  normal  it  cannot  be  felt ;  but  if  the  lungs  are  drawn  back 
from  the  base  of  the  heart  (by  shrinking,  or  by  enlargement  of  the 
heart),  or  if  there  is  thickening,  then  it  may  be  felt,  especially  if  it  is 
mmultaneously  strengthened  by  hypertrophy  of  the  right  ventricle.  In 
^physema  of  the  lungs  there  exists  the  peculiar  condition  that,  al- 
thoagh  the  closure  of  the  pulmonary  valve  is  in  a  marked  degree  stronger, 
yet  it  cannot  be  made  out  because  the  inflated  lung  lies  over  it. 
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Pulsation  in  the  region  aboot  the  heart  occurs  in  empyema  lyi^g 
near  the  heart  upon  the  left  side  (empyema  pulsans) ;  farther  in,  aartk 
aneurism  (which  see). 

Although  systolic  drawing>in  at  the  apex  of  the  heart  is  of  no 
significance  (see  above),  yet  systolic  drawing-in  of  several  intercoslal 
spaces  in  the  neighborhood  of  the  heart,  bat  especially  of  the  ribs  and 
the  lower  part  of  the  sternum,  is  of  diagnostic  y^ue :  it  is  probabis 
that  there  is  periearditU  adhenva  with  mediastinal  perieardiA^ 
accompanied  by  thickening.  But  yet  these  signs  may  be  entirely 
wanting,  although  the  condition  is  present ;  and,  on  the  other  hand, 
they  may  be  observed  in  cases  where  this  condition  does  not  exist. 
The  drawing'in  may  be  caused  by  a  dense  mediastinum  being  adherent 
to  the  spine  and  again  by  pericardial  adhesion  to  the  chest-wall ;  its 
contraction — that  is,  its  constantly  becoming  shorter — must  of  necessity 
cause  a  drawing-in  of  the  chest-wall. 

^^  Buzzing  *'  and  friction-sounds  that  may  be  felt  in  the  neighborhood 
of  the  heart  accompany  very  marked  endocardial  or  pericardial  sounds 
(see  under  Auscultation). 

The  JEpigaatrium. 

In  inspecting  and  palpating  the  heart  this  must  always  be  considered. 
SyBtolic  trembling^  or  even  sgstolic  pulsation,  may  be  observed  here  if 
the  heart,  more  particularly  the  right  ventricle,  is  drawn  nearer  die 
abdominal  wall  by  the  depression  of  the  diaphragm,  but  especially  is 
this  the  case  when,  at  the  same  time,  the  right  ventricle  is  hypertrophied 
— emphysema  of  the  lungs. 

This  epigastric  pulsation  must  not  be  confounded  with  that  which 
is  to  be  seen  from  the  abdominal  aorta  when  the  abdomen  is  very 
empty,  and  the  abdominal  wall  very  thin,  whether  the  aorta  pulsates 
normally  strongly  or  not,  or  whether  there  is  an  aneurism  of  the 
abdominal  aorta.  This  pulsation  is,  moreover,  best  transmitted  when 
a  tumor  of  the  lymphatic  glands,  of  the  stomach,  or  a  thin  but  firm 
liver,  lies  over  the  aorta.  Sometimes  (not  always)  the  pulse  is  felt 
noticeably  later  than  the  systole  of  the  heart. 

Percussion  op  the  Hbabt. 

This  has  for  its  object  the  determination  : 

1.  Of  the  absolute,  '^smair'  duiness  of  the  hearty  which  oorre- 
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sponds  with  the  portion  of  the  heart  that  is  in  contact  with  the  chest- 
wall  ;  and  which  has  an  almost  definite  relation  to  the  size  of  the 
hetrt. 

2.  The  so-called  relative  heart-dtdneaSj  which  lies  above  and  to  the 
left  of  the  absolute  dalness,  and  which  is  determined  by  the  thinness 
of  the  langs  around  its  border  (see  above,  page  124).  It  often  stands 
mdireetlj  in  some  relation  to  the  size  of  the  heart,  but  it  is  not  appli- 
able  for  ascertaining  it  It  does  not  even  show  the  exact  size  of  the 
beui 
To  these  two,  Ebst^in  has  added : 

3.  Palpatory  percussion  of  the  "  heart's  resistance^*'  which  is  deter- 
mined by  ascertaining  the  anatomical  size  of  the  heart ;  regarding 
this  method  see  below. 

METHODS  OF  PERCUSSION. 

Normal  Percussion  Figure  of  the  Heart. 

1.  Absolute  heart- dulness.  This  is  determined  by  light  per- 
ciusion,  and  corresponds,  in  fact,  to  the  portion  of  the  heart  that 
is  parietal.  In  two  respects  it  departs  from  this,  though  not  essen- 
tiallj;  the  small  strip  of  the  heart  which  is  parietal  behind  the 
sternum  between  its  left  border  and  the  inner  border  of  the  right 
long,  is  not  dull  as  would  be  expected,  but  gives  a  clear  sound,  as 
indeed  occurs  over  the  whole  surface  of  the  sternum  (see  above, 
page  123);  the  lingula,  being  so  small,  does  not  affect  percussion; 
over  it  we  notice  absolutely  deadened  sound.  Thus  we  have  the 
following  figure  of  the  absolute  heart-dulness  in  persons  in  middle 
life  (Fig.  45) :  the  boundary  on  the  right  is  the  left  sternal  line,  the 
npper  boundary  lies  upon  the  fourth  rib,  the  left  boundary  is  outside 
of  the  left  parasternal  line.  The  lower  boundary  toward  the  liver 
cannot  be  exactly  determined,  it  being  defined  by  the  apex-beat, 
•nd  generally  also  by  the  upper  border  of  the  sixth  rib.  In  chil- 
dren the  area  of  heart-dulness  (absolute)  is  somewhat  greater,  the 
heart  being  relatively  larger,  the  upper  boundary  in  the  third  inter- 
costal space;  hence  the  apex-beat  is  generally  in  the  fourtli  inter- 
costal space,  the  left  boundary  near  the  mammillary  line ;  in  old 
*ge,  however,  it  is  smaller  (from  inflation  of  the  lungs),  about  over 
the  fifth  rib,  or  the  parasternal  line. 
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In  quiet  breathing  the  dnineas  does  not  distinctly  change ;  in  daf  M 
inspiration  it  is  very  decidedly  diminished,  or  entirely  disappear^  I, 
becanse  the  costal  cartilages  come    close  tc^ether   at    the  steniiiB  L 
Compare  the  course   of  the  boundary  of  the  complementary  spm 
(Fig.  44).     It  makes  no  difierence  whether  the  examination  a  nidi 
in  the  dorsal  or  the  ttpright  position.     Examination  upon  the  aib 
makes  considerable  alteration  of  the  area  of  dulness. 


PercuaBionboDadaryoftheluncs  in  front  {Wilt).  .9  A.  The  Upper  limiUof  Uw  lonp; 
e/,  Ibe  lower  Ilni[t9  of  Ihe  lunj^:  !•  d.  bound&ry  betweea  the  lungs  and  heart  ktth* 
incisun  cardiaca.  The  Eitmni:ly  hatcbed  aur&ce  repreaeDta  the  portions  of  the  hwt 
and  liver  (bat  are  in  contact  with  the  wol!  of  the  cheat;  the  lighter  hatdiing  the  n- 
mlled  relative  heart  and  liver  lieadness  (see  later),     m.  Spleen  deadnesB. 

The  beginner  is  apt  to  be  much  confused,  because  in  a  coDaiderable 
part  of  the  location  of  heart-dulness,  even  within  the  entire  region, 
he  will  find  a  tympanitic  resonance.  This  is  especially  frequent  in 
short  jiersona  with  a  short,  thick  thorax  and  a  full  abdomen.  The 
resonance  is  from  the  stomach,  which  lies  under  the  heart,  and  is 
more  promptly  elicited  by  strong  than  by  weak  percussion.  When 
there  ia  an  otherwi.^e  nnrnial  condition  of  the  heart  and  luQgS  this 
phenomenon  lias  no  patliological  significance. 
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2.  Relative  heart-dulness.     This  forms  a  border  around  the  abso- 
bste  dulness  to  the  left  and  above  it,  and  it  corresponds  with  the 
Ounned-ont  portion  of  the  lungs.     It  is  revealed  by  stronger,  and,  in 
\t&  upper  part,  by  comparative  percussion.     It  no  doubt  depends,  in 
t  certain  degree,  upon  the  perceptions  of  the  individual  making  the 
(x&miDation  as  to  where  he  will  fix  the  limits  between  it  and  those  of 
nonnal  lung  sound.     Hence,  an  individual  examiner  may,  if  he  is 
accQstomed  to  examine  carefully  with  reference  to  its  determination, 
be  able  to  fix  upon  a  line  of  demarcation  very  satisfactorily  for  him- 
self, but  different  examiners  would  not  be  ^ble  to  agree  among  them- 
selves.   Hence,  the  differences  among  authors  as  to  the  size  and  diag- 
nostic value  of  the  area  of  relative  heart-dulness. 

According  to  Weil,  its  course  is  as  follows  (see  Fig.  45) :  It  begins 
above  at  the  lower  border  of  the  third  rib,  continues  in  a  curve  down- 
ward toward  the  left,  within  the  mammillary  line.  In  rare  cases 
there  is  also  a  relative  dulness  at  the  right  of  the  absolute  dulness, 
iliich  is  limited  by  the  lower  end  of  the  sternum.  In  children  the 
relative  dulness  begins  in  the  third  intercostal  space,  it  extends  some- 
what beyond  the  left  mammillary  line,  and  is  also  constantly  present 
on  the  right,  and,  indeed,  reaches  even  beyond  the  right  side  of  the 
sternum. 

Whatever  may  be  the  meaning  and  value  which  these  two  regions 
of  dulness  may  have  as  subjects  for  instruction  and  knowledge  for 
physicians,  there  is  no  doubt  that  at  least  that  of  absolute  dulness 
must  be  considered,  since  only  regarding  it  is  perfect  agreement  pos- 
sible, and  since  the  amount  of  time  and  trouble  which  every  student 
wd  young  physician  can  and  must  employ  in  the  practice  of  percus- 
sion suffices  for  learning  how  to  determine  it. 

It  is  true,  that  in  pathological  cases  a  difficulty  accompanies  the 
determination  of  absolute  dulness ;  it  indicates  the  parietal  state  of 
the  heart,  but  this  is  dependent,  not  alone  upon  the  size  of  the  heart, 
but  also  upon  that  of  the  lungs,  though,  of  course,  in  an  opposite 
sense.  This  may  make  a  conclusion  regarding  the  size  of  the  heart 
from  the  extent  of  absolute  dulness  difficult ;  however,  a  person  who 
accustoms  himself  every  time  he  makes  an  examination  to  consider 
carefully  the  condition  of  the  lungs  when  he  is  determining  by  per- 
cussion the  figure  of  the  heart,  whether  there  is  emphysema  or  shrink- 
*g^-^ch  a  person  may  very  materially  diminish  this  difficulty. 
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If  the  heart  chances  to  be  drawn  to  the  right  so  much  as  to  bring 
it  under  or  close  up  to  the  sternum,  where  the  intercostal  spaces  are 
very  narrow,  of  course  we  cannot  observe  the  apex-beat. 

In  exudative  pleuritis  it  sometimes  happens  that  the  heart  becomes 
fixed  by  inflammatory  adhesions,  and  then  the  apex-beat  remains 
at  that  point  even  after  the  cause  of  the  displacement  has  been 
removed. 

Elevation  of  the  diaphragm  as  a  result  of  peritonitis  or  of  simple 
mechanical  pressure  from  below,  or  from  neurotic  paralysis  of  the 
diaphragm,  causes  dislocation  of  the  heart  upward  or  upward  and  to 
the  left. 

(6)  Enlargement  of  the  heart.  Hypertrophy  and  dilatation  of  die 
left  ventricle  are  made  manifest  by  displacement  of  the  apex-beat 
outward  or  outward  and  downward,  and  under  some  circumstanoes  as 
far  as  to  the  posterior  axillary  line  and  the  eighth  intercostal  spaoe^ 
The  apex-beat  is  also  broader  and  stronger,  see  below. 

The  conditions  which  bring  about  hypertrophy  and  dilatation 
the  left  side  have  been  referred  to  on  page  195.     Likewise  hyper- 
trophy and  dilatation  of  the  right  ventricle  displace  the  apex-beat  i 
little  toward  the  left,  since  the  large  right  ventricle  pushes  the  1 
somewhat  to  one  side.     But  the  displacement  is  always  quite  smally 
at  most  not  beyond  the  mammillary  line. 

Alteration  in  the  Width  and  Strength  of  the  Apex-beaL 

We  judge  of  the  breadth  both  by  inspection  and  palpation.  We 
seldom  have  an  increase  in  the  breadth  without  an  increase  in  the 
strength  as  well :  in  the  normal  heart,  if  it  becomes  parietal  over  a 
larger  area  from  shrinking  of  the  lungs ;  moreover,  I  have  someliiiMi 
seen  it  with  deformity  of  the  chest  (without  hypertrophy  of  the  heart) 
and  where  there  was  marked  wasting,  so  that  the  patientwas  very  lean. 

As  a  rule,  breadth  of  the  apex-beat  is  associated  with  a  strong  beat 

The  strength  of  the  apex-beat  can  only  be  made  out  by  palpatioii. 
By  constant  practice  with  the  hand  it  can  be  distinctly  recogiuBed. 
An  apex-beat  that  is  so  strong  that  it  lifts  the  finger  that  is  mod- 
erately pressing  over  it  is  called  "  heaving." 

Temporary,  often  notably  strengthened  and  moderately  broadened 
impulse  is  caused  by  increased  heart- work  (see  above)  in  oonaequenoe 
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tow«rd  the  left,  the  whole  involving  the  right  half-circle.  If  the  left 
tontricle  is  chmnged,  the  increased  dnlness  is  toward  the  left  and 
\  downward,  not  infrequently  also  upward,  but  scarcely  any,  or  at  most 
vcfy  little,  toward  the  right  Regarding  a  small  independent  dulness 
ildeh  sometimes  is  found  on  the  right  near  the  upper  end  of  the* 
itemam,  see  Aorta. 

2.  In  dikttatian  of  the  heart  (weak  heart).  This  causes  the  pre- 
TioQsly  existing  dulness,  it  may  be  of  a  normal  heart  or  of  one  that 
was  already  hypertrophied,  to  spread  out  on  both  sides.  (For  dis- 
tinguishing from  hypertrophy  see  "apex-beat"  and  "  radial  pulse.**) 

3.  Fluid  in  the  pericardium  (pericarditis  exudativa  and  hydro- 
foieardium).  Generally,  this  causes  the  dulness  to  enlarge  at  first 
iptard  and  then  to  the  right  and  left.  Not  infrequently  the  area  of 
dnhess  has  a  three-cornered  shape— one  point  above  close  to  the 
stemam,  one  on  the  right  on  the  other  side  of  the  sternum  below,  and 
one  on  the  left  also  below  on  the  outer  side  of  the  mammillary  line ; 
the  relative  dulness  is  generally  very  small.  If  the  exudation  is  very 
hrge,  the  lung  surrounding  it  is  generally  retracted,  and  hence  around 
the  dulness  there  is  a  border  of  tympanitic  resonance.  In  sitting,  the 
area  of  dulness  is  greater  than  in  lying,  and,  when  bending  forward, 
still  greater  than  in  sitting,  because  there  is  a  change  in  the  extent  of 
that  which  is  parietal. 

Regarding  the  apex-beat  in  pericarditis,  see  p.  202 ;  in  the  latter 
disease  it  is  often  deeper  and  not  on  the  left  border  of  the  dulness,  as 
in  enlarged  heart,  but  further  toward  the  right  and  generally  within 
the  mammillary  line  (a  not  unimportant  point  in  differential  diagnosis). 
The  poise  (which  see)  is  often  important 

i  When  the  heart  is  normal,  but  is  to  a  greater  extent  parietal, 
on  account  of  retraction  of  the  lung.  In  this  case  the  mobility  of 
the  border  of  the  lungs  in  deep  breathing  is  completely  wanting. 
The  apex-beat  may  be  normal,  but  by  simultaneous  displacement  it 
is  further  to  the  left. 

5.  Apparent  enlargement  of  the  heart  is  noticed  if  anywhere  in  its 
neighborhood  there  is  a  diseased  condition  which  causes  absolute  dul- 
ness. Of  this  kind  we  may  name  thickening  of  the  lungs,  of  the 
pleura,  of  the  mediastinum,  and  especially  aneurism.  It  is  almost 
impossible  to  mark  the  boundary  between  the  heart  and  such  patho- 
logical structures,  since  we  are  denied  the  aid  of  percussion ;  on  the 

14 
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other  hand,  an  approximate  determination  may  often  be  attained 
during  auscultation  bj  the  appearances  of  motion  (apex-beat,  etc.)^ 
and  sometimes  by  the  vocal  fremitus. 

Pulsating  affections  give  especial  difficulty,  as  aneurism  and  tb« 
empyema  pulsans  previously  mentioned.  Here  the  object  is  some- 
times attained  by  repeated  examinations.  For  distinguishing  em- 
pyema pulsans  from  aneurism,  see  the  latter. 

Diminution  or  Loss  of  Heart-dulness, 

This  takes  place : 

1.  In  emphysema  of  the  lungs.     It  affects  the  parietal  condition  of 
the  heart,  whether  it  is  normal  or  enlarged.     If  the  heart  is  normal 
there  is  considerable  diminution  of  the  area  of  dulness,  even,  possibly, 
to  its  entire  disappearance.    If  the  heart  is,  at  the  same  time,  enlarged 
(as  it  has  already  been  mentioned,  it  generally  is  in  consequence  of  the 
emphysema,  which  causes  hypertrophy  of  the  right  ventricle),  the 
emphysema  makes  the  dulness  smaller  than  it  would  be  with  a  heart 
of  the  same  size  and  normal  lungs.    Hence,  when  there  is  emphysema 
we  must  make  some  addition  to  the  extent  of  the  dulness  we  are  able 
to  map  out  before  we  form  a  judgment  regarding  the  heart.    A  normal 
area  of  heart-dulness,  with  the  existence  of  a  marked  emphysema, 
indicates  considerable  hypertrophy  of  the  heart,  if  there  is  no  adhesion 
of  the  borders  of  the  lungs.      Hence,  we  must  notice  their  active 
movability. 

2.  In  pjieumo-pericardium,  entrance  of  air  into  the  pericardium, 
either  from  without  by  an  external  injury  or  from  within  by  perfora- 
tion of  the  oesophagus,  stomach,  or  intestine,  we  may  have  the  condi- 
tion of  pneumothorax.  There  is  then  tympanitic  or  abnormally  loud 
and  deep  resonance  in  the  neighborhood  of  the  heart  (also,  metallic 
heart-sound).  Finally  (very  rarely)  in  emphysema  of  the  medieuUnum. 
(See  p.  57.) 

Displacement  {dislocation)  of  the  Heart-dulness, 

This,  of  course,  arises  from  displacement  of  the  heart,  as  is  declared 
by  the  apex-beat ;  but  in  this  case,  for  various  reasons,  it  is  generally 
an  imperfect  sign  of  such  change.     For  one  thing,  it  often  happens 
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that  the  condition  which  causes  the  dislocation  itself  presents  dulness, 

^hich  invades  the  region  of  heart- dulness.     This  is  the  case  when  a 

pleuritic  exudation  displaces  the  heart,  or  when  shrinking  of  the  pleura 

or  lungs  distorts  the  heart.     Again,  it  is  usually  especially  difficult  to 

determine  the  location  of  the  heart  by  percussion  if  there  exists  a 

ric&rious  emphysema  on  the  left  side  simultaneously  with  considerable 

Bhrinking  on  the  right.     In  this  case  the  heart  is  sometimes  moved 

over  to  the  middle  of  the  thorax  (mesocardia). 

Still  further,  the  extent  to  which  the  heart  is  parietal  is  frequently 
changed  by  dislocation  ;  thus,  when  the  diaphragm  stands  very  high 
the  heart  is  pushed  upward,  usually  causing  an  increased  area  of 
dulness,  since  the  heart  is  then  more  flat  against  the  chest  than  is 
normal. 

If  there  is  an  apex-beat  in  such  cases,  it  is  a  very  sure  sign ;  often 
it  is  necessary  to  employ  auscultation  to  aid  in  establishing  by  the 
location  of  the  greatest  intensity  of  sound,  at  least  approximatively, 
the  position  of  the  heart. 

Auscultation  op  the  Heart. 

Method  and  Normal  Condition. 

Method.  Ordinarily  we  are  to  auscultate  the  heart  exclusively  by 
the  stethoscope.  After  long  practice  and  experience  the  examiner 
m&j  think  it  advisable  to  compare  what  he  hears  with  the  stethoscope 
with  the  results  of  direct  auscultation ;  but  these  are  exceptions.  The 
very  urgent  reason  for  the  use  of  the  stethoscope  is  that  by  it  we  are 
able  to  distinguish  as  sharply  as  it  is  possible  to  do  the  impressions  of 
sound  which  come  from  the  different  points,  so  as  to  be  able  to  refer 
every  sign  to  its  proper  place  of  origin. 

First  of  all,  we  are  to  examine  the  patient  when  he  is  in  the  greatest 
possible  quietude  of  body  and  mind ;  in  some  cases  we  may  then,  after 
we  have  begun,  find  it  advantageous  to  increase  the  activity  of  the 
heart  by  having  the  patient  make  a  certain  amount  of  exertion  (as  by 
sitting  up  in  bed  several  times  in  succession  or  moving  about),  since 
ve  can  thus  sometimes  obtain  certain  signs  clearer.  This  will  be 
referred  to  from  time  to  time.  The  position  of  the  patient  during  the 
examination  will,  in  general,  be  the  same  as  for  percussion,  already 
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referred  to.     However,  we  often  hear  much  plainer  in  the  uprigiit 
position,  and  hence  in  doubtful  cases  auscultation  in  this  position  is    j 
not  to  be  neglected. 

More  than  anywhere  else,  in  auscultation  of  the  heart  it  is  neces- 
sary to  examine  several  times.  The  rapidity  and  strength  of  the . 
hearths  action,  and  possible  extraneous  sounds,  have  a  great  influence 
upon  the  distinctness  of  what  is  heard.  In  severe  diseases  of  the 
heart,  especially  with  heart- failure  from  different  causes  which  will  be 
mentioned,  the  impression  is  generally  so  confused  that  no  physidaB 
of  experience  will  pronounce  a  definite  opinion  until,  by  appropriate 
treatment,  the  heart  has  been  restored  to  a  degree  of  strength. 

Normal  condition.  Over  the  whole  region  of  the  heart,  and  for  a 
certain  distance  beyond  it,  we  hear,  corresponding  with  each  pulsation 
of  the  heart,  two  ^'  sounds  " — one  coincides  with  the  ventricular  con- 
traction, the  "systolic,*'  the  "first"  sound:  one,  which  is  heard  at 
the  beginning  of  the  diastole,  the  *' diastolic,"  the  "second"  sound. 
Corresponding  with  the  greater  duration  of  the  diastole,  the  pause 
between  the  second  and  the  following  first  sound  is  always  greater 
than  that  between  the  first  and  second. 

The  rhythm  in  general  is  as  represented  here : 


1 

2 

1 

2 
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2 
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The  apex-beat  coincides  in  time  with  the  systolic  sound,  and  like- 
wise, as  we  can  directly  observe,  with  the  pulse  in  the  common  carotid 
in  the  neck.  But  the  pulse  of  the  peripheral  arteries  occurs  notice- 
ably later,  so  that  the  radial  pulse  is  felt  between  the  first  and  second 
sounds  of  the  heart. 

The  exprej<sion  *' sounds  "  is  not  to  be  taken  in  a  strictly  acoustic 
sense.  In  reality  it  is  a  short,  sharply-defined  noise  which  only 
approaches  a  tone.  But  the  term  is  not  so  inappropriately  selected, 
as  everyone  must  be  impressed  who  compares  these  phenomena  of 
sounds  with  the  peculiar  heart-sounds  to  be  spoken  of  hereafter. 

These  two — the  first  and  second  heart-Bounds — can  be  heard  over 
the  whole  region  of  the  heart ;  but  at  different  points  they  are  of 
different  nature  and  origin,  as  is  partly  declared  by  the  character  of 
their  tone.  A  part  of  each  sound  has  its  origin  in  each  of  the  four 
portions  of  the  heart,  and  hence  is  in  all  eightfold : 
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1.  The  sadden  tension  and  closure  of  the  mitral  and  tricuspid 
Ttives  cause  a  systolic  sound,  which  naturally  is  most  distinctly  heard 
in  tlie  neighborhood  of  these  valves  or  over  the  ventricles. 

2.  The  closure  of  the  semilunar  aortic  and  pulmonary  valves  causes 
I  diastolic  flapping  tone,  heard  most  distinctly  over  those  valves  or  in 
th^r  neighborhood. 

3.  The  sudden  contraction  of  the  ventricle  causes  a  dull  systolic 
sound  of  short  duration. 

4.  The  sudden  filling  of  the  c<mu%  arteriotus,  aortic  and  pulmonary, 
in  consequence  of  the  motion  of  the  blood,  or,  more  probably,  of  the 
rodden  tension  of  the  walls  of  these  vessels,  causes  a  short,  somewhat 
ringing  sound. 

Thos,  we  see  that  the  valves  have  a  very  essential  part  in  the  pro- 
duction of  the  heart-sound ;  and  since,  as  has  already  been  remarked 
in  the  "  preliminary  observations"  [p.  194],  the  heart-sounds  arising 
in  certain  circumstances  are  only  connected  with  the  valves  or  the 
different  openings,  these  are  the  chief  consideration  in  auscultation. 
Hence,  we  have  chiefly  to  attend  to  the  auscultation  of  the  mitral 
wJw,  the  mitral  orifice^  the  aortic  valvCy  the  aortic  orifice,  etc. 

Hence,  it  follows  that  we  always  first  listen  at  those  four  points  of 
the  chest  which  lie  nearest  to  these  valves.  But  experience  has 
shown  that  for  two  of  these  this  is  not  the  best  method,  as  is  easily 
understood  from  the  anatomical  relations. 

We  cannot  auscultate  the  aortic  valves  at  the  point  of  the  chest 
which  lies  nearest  to  them,  since  they  are  obliquely  behind  the 
pulmonary  valves,  and  at  that  point  the  sound  which  comes  from  the 
pulmonary  artery  and  its  valves  predominates;  hence^  we  must 
auscultate  at  the  beginning  of  the  aorta ;  and  we  do  not  ordinarily 
hear  the  sounds  of  the  mitral  most  distinctly  at  the  point  where  it  is 
located,  since  a  layer  of  lung  there  covers  the  heart,  but  better  at  the 
apex  of  the  heart.  The  points  of  election  for  auscultating  the  heart 
are  as  follows  (compare  Fig.  46) : 

Mitral  valve,  1 

Left  auriculo-ventricular  opening.  J     ^ 

Tricuspid  valve,  1  _         . 

i>:jl.      .    ,         *  •    1  •       r  Over  the  sternum. 

*^igut  aunculo-ventncular  openmg.  j 

Aortic  semilunar  (ost.  aort):  2d  intercostal  space,  right  of  sternum. 

Pulm.  semilunar  (ost.  pulm.):  2d  intercostal  space,  left  of  sternum. 
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The  scrompanTing  figure  eiliibiu  the  sitoatioii  of  the  openings  uid 
the  points  where  they  mar  be  best  soacoltsted.  We  see  that  the 
anscoltation-points  of  the  mitral  and  aortic  Tslves  are  so  related  to  the 
respective  openings  that  they  lie  downward  from  them  irith  reference 
to  the  normal  coarse  of  the  blood-curraiL 


toktion  aa<1  the  poiata  for  aDBmltaUiiK  the  -nlrta  of  the  heart  sad 
iti  orifices.  The  until  letters  show  the  localioD  of  the  Talres:  the  Urge  ones  tbe 
pointe  for  auscultating,  ct.^  ^  the  aorta ;  mJf  r^mitral  *>l*e;  jiP^the  pultnooar; 
oHBoe;    17*= tricuspid. 

Th(.'"£ounds"  that  can  be  heard  in  health  at  the  four  points  men- 
tioned correspond  with  the  occurrence  of  the  sounds  just  referred  to  in 
the  following  way : 

Apex  of  the  heart  {mitral  orifice) : 

lat  sound  r  Closure  of  the  mitral  valves  and  ventricular  contrac- 
tion. 
2d  sound :  Prolonged  aortic  second  sound  (closure  of  aortic  valve). 
Under  the  Btemum  {tricutpid  orifice] : 

Ist  sound :    Closure  of  the  tricuspid  valves  and  ventricular  con- 
traction. 
2d  sound :  Prolonged  pulmonary  second  sound. 
Second  intercostal  space  right  or  left  {aorta,  pulmonary  art^ : 
1st  sound :  sudden  filling  uf  the  beginning  of  the  aorta,  of  the 
pulmonary  artery,  and  continuation  of  the   first  ventricular 
sound. 
2d  sound :  closure  of  the  semilunar  valves  of  the  aorta,  or  of  tbe 
pulmonary  artery. 
Thus  the  first  sound  is  a  mixed  one,  composed  of  muscle,  valve,  or 
also  of  vessel-sound ;  it  is  dull  and  somewhat  prolonged.     The  second 
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sound  18  throughout  wholly  from  the  semiluaur  valves ;  it  is  short, 
flapping.  Hence  I  represent  the  first  bj  a  dash,  the  second  by  a 
diort  curved  line.  The  heart  s  action  is  hence  represented  in  the 
JbUowiDg  way : 


I  since  ve  hear  the  second  sound  over  the  ventricle  only  as  oon- 
icted  from  above  against  the  current  of  blood,  over  the  ventricle 
T  light,  hence  the  accent  at  tJie  apex  and  [over  the  sternum, 
It..]  under  the  ittrnum  is  represented  as  follows : 


n  auscultating,  however,  at  the  moutb  of  the  arteries  we  hear  the 

iwrnl  Bonnd  at  the  place  of  its  origin ;  it  is  here  louder,  and  indeed 

erthin  the  first,  and  hence  the  accent  is  at  the.  base  of  the  heart: 


not. 

'''*  npnwnlation  departs  from  tlio  habit  nf  ftulhom,  who  draw  the  «impi,ri*an 
""*•  liwhiic  «nd  iambic  fool,  and  tUia  rii.es  viol  once  U>  the  lenRth  pf  tlis  Bfiunds, 
nlf  br  tho  iklie  of  mBkingIhe  aamD&risoa.     1  nukiataia  thai  the  above  repreeenta- 
in  aeooidance  with  the  fiicta. 
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Difffrencet  of  variationa  within  normal  Utitita.  7TS«  abtobtU 
ttrength  of  the  heart-Bounds  varies  very  much  in  peraoiu  in  hnJcL 
It  depends  upon  the  elasticity  and  delicacy  af  the  thorax :  oliildra 
and  persons  with  delicate  thorax  generally  have  loud  he&rt^^omiili; 
with  the  former  (children),  they  are  widely  conducted  by  the  Inngs 
and  this  for  the  same  reason  that  with  them  the  breathing-sound  ii 
sharper  (see)-  Further,  the  thickness  of  the  covering  of  the  chest  hu 
its  effect:  large  mo-mmie,  thick  layer  of  fat,  weaken  the  sounds.  Tem- 
porary excitement  of  the  heart  may  increase  the  sounds  so  very  mucli 
that  even  an  experience)]  person  may  be  tempted  to  suppose  that  they 
are  increased  by  pathological  conditions. 

The  tone  of  the  heart-sounds  also  varies :  with  many  the  first  soand 
as  well  as  the  second  is  more  "tone-like,"  with  others  less  so.  Espe- 
cially variable  are  the  first  sounds :  sometimes  shorttr,  somebmea 
longer,  noise-like,  "  impure  " ;  further,  sometimes  very  deep  and  not 
clear,  "dull." 

The  first  sound  of  the  heart  (much  more  rarely  the  second)  may 
even  in  health  be  doubled: 


Normol  flrat  sound  doubled. 

This  ia  generally  only  at  the  end  of  expiration  and  the  beginning  of 
inspiration,  probably  disturbed  by  the  ventricles  not  contracting  syn- 
chronously (see  also  under  Pathological  Doubling). 

Regarding  the  measurement  of  the  heart-sounds  see  page  217. 

Patholopical  Chamjet  in  the  ITrart-goumh. 

Cfeneral  strengthening  of  the  sounds  indicates  increased  activity 
of  the  heart :  this  may  occur,  as  above  indicated  regarding  healthy 
persons,  hut  to  a  still  higher  degree,  from  temporary  exeiUment  in 
nervous  disease  of  the  heart,  and  also  in  Basedow's  disease ;  it  is  also 
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&  frequent  accompaniment  of  fever — this  without  the  heart  being 

liypertrophied.    But  also,  it  corresponds  with  the  increased  work  of  the 

hfiut  in  hypertrophy^  especially  of  the  left  ventricle ;  and  we  meet  a 

itraigth  and  hence  often  a  flapping  character  of  sound  not  infre- 

(|Qent  in  a$uxmioL,  and  especially  in  chlorosis. 

Strengthened  heart-sounds  are,  as  a  matter  of  course,  heard  over  a 
krger  area  beyond  the  heart  than  normal.  They  may  be  heard  over 
the  whole  thorax.  However,  such  more  extended  perception  of  heart- 
KNmds  may  be  due  to  condensation  of  the  lungs  (pneumonia,  chronic 
ooDtTBCting  phthisis). 

It  is  difficult  to  measure  exactly  the  strength  of  the  sounds  of  the 
heart  Recently  a  very  ingenious  method  has  been  proposed  by  H. 
yiat)rdt.  Its  significance  will  be  greatly  affected  by  the  changing 
dolling  effect  of  the  chest-wall  and  its  covering,  also  of  the  lungs.  It 
it  interesting  to  note  that  normally  the  mitral  first  sound  is  the  loudest 
ind  the  aortic  first  sound  the  softest.  Dull  sounds,  which  by  the  usual 
mode  of  auscultation  the  ear  is  accustomed  to  consider  light,  by  this 
method  sometimes  manifest  themselves  as  louder,  like  flapping,  thus 
apparently  more  intense. 

Strengthening  of  separate  sounds.  Strengthening  of  a  second  sound 
(more  emphatic  closure  of  the  semilunar  valves),  if  persistent,  is  a 
Tery  sure  sign  of  hypertrophy  of  the  corresponding  ventricle.  Only 
we  most  not  consider  a  slight  emphasis  of  the  aortic  or  pulmonary 
second  sound  as  a  pathological  strengthening.  (Regarding  the  con- 
ditions which  lead  to  hypertrophy  of  the  ventricle  see  the  Preliminary 
Remarks.)  Abnormally  strong,  accentuated  pulmonary  second  sound 
is  thus  a  very  important  sign  of  hypertrophy  of  the  right  ventricle^ 
and  it  is  the  more  important  since  in  this  condition  percussion  is  often 
doubtful.  Strengthened  aortic  second  sounds  especially  in  sclerosis 
of  the  aorta,  becomes  slightly  sonorous,  ringing.  In  hypertrophy 
of  the  lefl  ventricle  from  insufficiency  of  the  aortic  valves  accentua- 
tion is  wanting,  because  in  the  main  the  second  sound  is  wanting, 
since  the  valves  do  not  close. 

This  accentuation  of  the  second  sound  immediately  disappears  when 
the  heart  becomes  weak,  when  heart  failure  takes  place.  The  disap- 
pearance of  the  accentuation  of  the  pulmonary  second  sound  is  there- 
fore of  especial  diagnostic  value,  since  we  have  no  other  direct  sign  of 
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commencing  failure  of  the  right  ventricle.  If  there  occars  a  relatm 
tricuynd  insufficiency  from  a  high  degree  of  weakness  and  dilatotioii 
of  the  right  ventricle  (see  Preliminary  Remarks),  then  the  pulmonirj 
second  sound  almost  entirely  fails,  since  the  blood  now  has  an  outlet 
upon  both  sides,  backward  through  the  ostium  venosum,  and  forward 
into  the  pulmonary  artery,  and  thus  the  pulmonary  pressure  falls  of 
very  greatly. 

In  a  case  of  disease  of  the  heart  the  importance  of  the  second  pul- 
monary sound  cannot  be  too  strongly  impressed  upon  the  beginner  in 
making  his  observations ;  it  is  a  measure  of  the  activity  of  the  right 
ventricle,  as  the  pulse  is  of  the  work  of  the  left  (see  Pulse). 

Not  infrequently  both  pulmonary  Bounds  (much  less  frequently  hUk 
aortic  sounds)  are  strengthened  because  the  base  of  the  heart  is  in  con- 
tact with  the  chest-wall,  when  there  is  shrinking  of  the  lungs.  An 
accented  pulmonary  second  sound  from  hypertrophy  of  the  right  ven- 
tricle may  he  felt  thus  as  a  diastolic  stroke  in  the  left  second  intercostal 
space.  The  author  once  found,  in  a  case  of  mitral  insufficiency  with 
hypertrophy  of  the  left  ventricle  with  shrinking  of  the  lung,  an  aortic 
second  sound  that  could  be  felt  in  the  right  second  intercostal  space. 

Pathological  strengthening  and  flapping  character  of  the  first  sound 
at  the  apex  are  so  frequently  occurrences  in  mitral  stenosis  that  to  the 
experienced  observer  they  have  diagnostic  value.  The  phenomenon 
is  ordinarily  explained  as  being  a  consequence  of  diminished  filling  of 
the  left  ventricle  which  follows  from  the  lessened  size  of  the  orifice  bj 
which  it  is  filled,  the  segments  of  the  mitral  valve  at  the  end  of  the 
diastole  are  still  very  lax,  and  so  come  together  with  more  energy  at 
the  beginning  of  the  systole.  This  explanation  does  not  appear  to  us 
to  be  wholly  acceptable. 

Weakness  of  all  Vie  sounds  of  the  heart  (more  inclined  to  concern 
the  second  sounds)  occurs  in  all  cases  of  weak  hearty  as  takes  place 
in  hearts  previously  sound  in  consequence  of  over-exertion,  severe 
hemorrhages,  carbonic  acid  poisoning,  or  any  kind  of  interference 
with  breathing  (sec),  any  other  kind  of  poison,  as  heart  poison^  in 
acute  febrile  diseases ;  finally,  in  central  or  peripheral  paralysis  of 
the  vagus,  as  follows  disease  of  the  heart-muscle,  or  as  generally  at 
last  from  some  cause  or  other  overtakes  an  hypertrophied  heart. 

Hypertrophy  of  one  division  of  the  heart  is,  as  referred  to  in  the 
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PreUminaiy  Remarks,  generally  ^*  compensataty*' — that  is,  it  is  said 

to  tccompany  any  obstruction  of  the  circulation.     If  a  hypertrophic 

ktrt  can  no  longer  meet  the  demands  made  upon  it,  we  then  use  the 

term  ^^  incompenaation"      Then  heart-sounds  that  in  part  were  pre- 

fioQsIy  strengthened  at  first  become  about  normal,  and  then  become 

iretker  than  normal. 

Moreover,  when  afh  emphysematous  lung  forms  a  layer  over  the 

.  hurty  the  heart-sounds  are  found  to  be  persistently  weakened,  even  to 

!   urked  indistinctness,  and  this  involves,  also,  the  pulmonary  second 

KHind,  which,  in  emphysema,  is  strengthened.    This  weakening  occurs 

with  large  pericardial  exudations  or  hydro-pericardium  ;  more  rarely 

from  a  tumor  or  pleural  exudation  pressing  against  the  heart. 

Weakening  of  individual  saunds.  If  there  is  an  "  organic  heart 
mnnnar''  (see  p.  221),  then  the  sound  with  which  it  occurs,  or  at  which 
it  ceases,  becomes  either  weakened  or  indistinct,  or  it  is  entirely  wanting, 
BO  that  the  '^  murmur"  takes  the  place  of  the  sound.  But  also  with 
certain  valvular  defects  there  occurs  weakening  of  other  sounds,  such 
18  of  the  aortic  second  sound  in  mitral  stenosis^  in  consequence  of 
which  the  left  ventricle  has  only  a  little  blood  to  throw  into  the  aorta 
(see  Preliminary  Remarks) ;  weakening  of  the  same  aortic  second  sound 
m  ftenosis  of  the  aorta,  as  the  pulmonary  second  sound  in  stenosis  of 
ikfulmonnry  artery,  as  a  consequence  of  those  valves  being  less  free 
in  their  action.  Not  without  diagnostic  value,  also,  is  a  high  degree  of 
weakening  (even  to  complete  disappearance)  of  the  first  sound  at  the 
t^z  in  aortic  insufficiency.  This  is  explained  by  the  reflux  from  the 
lorta,  with  the  normal  afllux  from  the  auricle,  filling  the  ventricle 
abnormally  full ;  it  becomes  dilated,  and  thus  the  tips  of  the  mitral 
▼lives,  even  before  the  beginning  of  the  systole,  are  somewhat  pushed 
np.  When  the  systole  takes  place,  there  is  then  only  a  moderate 
increase  in  its  tension.  Moreover,  in  aortic  insufficiency,  over  the 
wrta  the  first  sound  is  often  weak  and  very  impure,  without  other 
contemporaneous  signs  of  aortic  stenosis  being  present.  (See  Heart 
Hnrmurs,  and  Pulse.) 

Kcided  or  double  heart-sounds.  These  ordinarily  are  without  sig- 
nificance if  the  condition  otherwise  is  one  of  health  (see  p.  217).  They 
occur  also  in  pathological  conditions,  and  are  then  of  diagnostic  mean- 
ing.   We  bring  together  here  (Fig.  51)  the  cases  in  which,  instead  of 
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B  ve  hnr  Ant,  villioat  ekarpW  sefMimting  betwM 


m^tie  mxtmJ  tommj  mt  tie  apa  occvn  to  mitral  rieii$m. 
It  may  coaeMl  »  fairnlic  aooad.  vUdi,  with  the  ptttient  in  tbeip- 


(Dirided:) 


(DooUcd:) 


DiScrvDl  kiniij  of  ilirisioa  kad  doabtiag 


ri^t  positioa  snd  hemrt  excited,  sometimes  nn  ontj  be  (iistinOlj 
beard  bj  pUciog  tbe  giellioscope  at  the  outer  left  end  of  the  Bpex-bciL 
We  mar  especiallr  refer  n  divided  second  sound  at  the  spex,  weanl- 
ing to  my  eiperienoe,  to  mitnl  steooeis,  in  case  there  arc,  be«i<K 
nndoubted  eigas  of  mitral  intaffieitney. 

Further,  a  diridfj  trmntt  toiatd  la  heard  in  periranh'tii  ad^fiv* 
and  systolic  retraction  of  the  apex-beat.  (Frieilreichs  expUwW" 
of  the  phenomenon  may  be  doubted.)  

Finally,  here  belongs  the  gallop  rhj/tkm,  Boroetiniee  preaoit;;^^! 


that  ifl,  three  similar  short  ringing  sounds,  of  which  eithor  tlie  • 
or  third  has  an  accent,  but  in  many  cases  neither  has  an  i 


KXAUnrA TfOX  OF  TBE  COmUTOXir  JLfTA^Ji  TTX       iil 


mlth  widi  excrad  icdoa  (I  baiv  sbcb  tvo  cib»).    Ix  »  liki^  «&iier(^ 
im  cmphTseott.  contncttd  kidDcr,  mrsanMi  scl«rmis.  L«i2i  d]£iB»e  mi:^ 
t^t  inoompeBSUMiL     B«t  it  gemenUr  aiktttf  spiyk.  Gfi»  ioil 
lMit-&iliire,  and  opecnDT  m  mfecfafl««  ^SfCHOw     Ii  »  pirianQirlT 
frequent  in  childroi ;  it  Brnj  here,  tat  eTiayV^  is  £p^ft;.imta«  l«e  tti^ 
iret  agn  of  begiBBiag  pualjsis  of  tke  hem.  even  !«£:<!«  liie  p 4u«i( 
becomes  markedljqwAeDed.     Ib  bt  <ifiiiik«i  ihe  gaBt?p  itiruiin  atty 
lie  explained  in  tbe  winr  vmj  as  the  divided  «io«nd.  dke  TccihcSe^  x»: 
eoQtncting  at  die  aaae  time.     This  <|«e6tioo  will  be  ranooslj  an- 
swered bv  different  aatliors. 

m 

Metallic  heart-mmndM,  They  eome  from  die  resonance  of  a  lai^ 
RDooth-walled  lavcr  of  air  dooe  orcr  tbe  hearu  as  is  the  cise  in 
fueumo-pericardium,  not  infreqnendj  in  pi^mm^4kc'r4Lr^  and  in  indi- 
niial  cases  of  large  copijf  im  ike  Itrng  with  smooth  vails  whidi  lies 
dose  to  the  heart.  InUeMimal  w  ptrit^n^^d  m'Ct4^*ri*m  ^see  both  of 
these),  or  a  Terr  much  injlaitd  ttom^tk^  maj  sometimes  caose  metallic 
ketrt-soiinds. 

In  pneamo-pericardiom.  also  in  cases  of  inflation  of  stomach  with 
gift,  if  the  action  of  the  heart  is  Terr  strong  or  excited*  the  sounds 
may  be  80  load  that  the  first,  or  even  the  first  and  second,  can  be 
heard  at  a  distance. 

Organic  Endocardial  Heart-murmurB. 

By  endocardial  heart-murmurs,  as  the  name  implies,  we  understand 
murmurs  arising  within  the  heart  in  distinction  from  those  arising  in 
^^  pericardium.  Endocardial  murmurs  are  again  distinguisheil  a^ 
organic  and  inorganic,  according  as  they  are  dependent  upon  anutouiieal 
changes  or  not.     We  now  consider  the  former. 

^^gmk  heart-murmurs  will  be  caused  by  stenosis  of  the  openings 
0' oy  imperfect  closure  of  the  valves  or  insufficiency,  both  the  ordinary 
^d  the  relative  insufficiency  of  the  valves  (see  Preliminary  Remarks, 
P*''^ph  2).  They  furnish  us  with  an  important  means  of  recogniz- 
ing the  so-called  valvular  defects. 

If  fluid  is  flowing  through  a  tube  which  suddenly  at  a  certain  point 
J8  contracted,  from  this  stenosis  eddies  in  the  current  will  arise  below 
^hat  point,  and  these  eddies  will  cause  murmurs.     If  the  fluid  flows 
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very  rapidly  the  eddies  and  their  sounds  are  increased.  Normally 
the  blood  passes  through  the  openings  of  the  heart  without  sooiul 
since  there  is  no  notable  narrowing  of  the  course  of  the  blood;  bat  if 
an  opening  is  narroived,  then  eddies  and  sounds  are  produced,  and  m 
much  the  more  markedly  if  there  is  compensation,  when  the  blood  , 
from  the  section  of  the  heart  lying  behind  the  narrowed  opening  ii 
driven  with  much  greater  rapidity  than  normal  through  the  narrowed  ! 
opening  (see  Preliminary  Remarks). 

Such  a  murmur  will  be  heard  at  the  moment  when  normally  the 
blood  passes  through  that  opening — that  is,  at  the  systole,  if  an  arteriil 
opening  is  narrowed,  at  the  diastole  if  a  venous  opening  is  affected 
(auriculo-ventricular). 

But  murmurs  are  produced  by  insufficiency  of  the  valves,  which  an 
to  be  explained  in  the  following  way :  The  effect  of  insufficiency  is 
such  that  the  blood,  which,  in  the  preceding  stage  of  the  heart's  aetion, 
passes  through  the  affected  opening,  in  the  following  stage,  iu  wliick 
the  valves  of  that  opening  would  have  closed,  partly  flows  back;  it 
likewise  flows  against  the  blood  normally  flowing  into  the  cavity  and 
rebounds  with  it :  thus  eddies  arise  and  also  a  murmur.  The  intensity 
of  this  murmur  depends,  in  the  first  place,  upon  the  degree  of  insuf- 
ficiency, and,  again,  very  materially  varies  with  the  strength  of  the 
heart's  action  ;  for  the  greater  this  is  the  more  marked  is  the  differ- 
ence in  pressure  and  the  more  violent  the  backward  current  which  it 
causes. 

Likewise,  there  occurs  the  murmur  of  insufficiency  in  that  stage  o* 
the  heart's  action  in  which  the  affected  valves  ought  normally  to  clo^ 
— that  is,  at  the  arterial  openings  with  the  diastole,  and  at  the  venotti 
openings  with  the  systole. 

Moreover,  it  appears  to  me  to  be  unquestionable  that,  in  the  grea^ 
majority  of  cases  of  insufficiency,  the  murmur  is  increased  by  the 
simultaneous  occurrence  of  a  murmur  from  stenosis ;  for  the  reflux 
current  of  blood  certainly  flows  through  a  narrowed  opening  if  the 
insufficiency  is  not  greater  than  it  usually  is.  I  also  think  that,  in 
connection  with  this,  in  cases  of  severe  aortic  insufficiency  (N.  B.,  with 
full  compensation),  we  find  the  diastolic  murmur  especially  soft.  (See 
further  regarding  this  the  following,  upon  the  influences  that  affect 
the  loudness  and  character  of  the  heart-murmurs.) 
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Loudness  of  the  endocardial  murmurs.     From  what  has  already 

been  said  it  is  evident  that  the  loudness  of  the  murmur  is  not  alone 

dependent  upon  the  severity  of  the  valvular  lesion.     It  is  also  a  very 

great  mistake  to  draw  a  conclusion  about  the  degree  of  the  stenosis  or 

iiiBafficiency  from  the  loudness  of  the  murmur;  regarding  this,  the 

effects  of  the  valvular  lesions  upon  the  heart  and  circulation,  especially 

tke  poise  (which  see),  are  much  more  determinative. 

Murmurs  are  very  much  affected  by  the  strength  of  the  action  of 
die  heart :  they  are  plainly  louder  when  the  heart  is  excited,  and  hence 
when  they  are  indistinct,  if  the  patient  is  able  to  do  so  and  is  not 
hurmed  by  it,  he  can  first  move  about  or  can  sit  up  and  lie  down 
again  several  times  in  bed  before  we  auscultate  him.     On  the  contrary, 
t  murmur  previously  distinct  becomes,  without  exception,  more  feeble 
if  the  strength  of  the  heart  declines.     In  very  marked  weakness   of 
beirt  the  murmur  may  even  become  entirely  imperceptible,  hence,  in 
disease  of  the  heart,  the  murmurs  entirely  disappear  if  an  unfavor- 
able turn  takes  place ;  also,  they  disappear  in  cases  of  heart  disease 
there  the  patient  is  overtaken  with  a  severe  febrile  disease  (see  above). 
Hence,  an  exact  diagnosis  of  disease  of  the  heart,  if  the  heart  is  weak, 
is  always  uncertain,  and  often  impossible,  whenever  the  action  of  the 
heart  is  accelerated.     (See  Relation  of  Heart-murmurs  to  the  Time  of 
Action  of  the  Heart,  p.  224.)     Hard  (calcareous)  or  rough  valves  have 
the  effect  of  strengthening  or  sharpening  the  murmurs  of  stenosis,  or, 
perhaps,  also  of  insufficiency ;  also,  in  individual  cases,  the  murmur 
ttay  be  changed  by  the  relaxation  or  rupture  of  the  tendinous  cords 
of  the  valves  (see  Character  of  the  Murmurs).     In  other  respects  the 
Btrength  of  the  murmurs  is  dependent  upon  the  same  influences  as 
affect  the  heart-sounds  (which  see). 

In  rare  cases  the  heart-murmur  is  so  marked  that  it  may  be  heard 

^  a  distance,  without  laying  the  ear  over  the  chest.     Such  murmurs 

may  sometimes  be  perceived  by  the  patient.     Only  those  arising  at 

the  aortic  orifice  have  this  peculiarity. 

Idolization    of  the   murmurs.      The  next    diagnostic   point  of 

• 

Mnportance  is  that  we  can  determine,  from  the  location  in  the  region 
of  the  heart  where  a  murmur  can  be  heard  most  distinctly  or  where  it 
w  loudest,  whence  it  arises — that  is,  at  which  opening  the  valves  are 
diseased.  The  auscultation-points  already  mentioned  serve  here  as 
points  of  departure.     We  listen — 
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At  the  apex  of  the  heart — that  is  to  say,  at  the  point  of  the  apex- 
beat — for  the  mitral  valve,  the  left  venous  opening. 

Over  the  lower  part  of  the  sternum — for  the  tricnspid  valve,  the 
right  venous  opening. 

In  the  right  second  intercostal  space^  close  to  the  sternum — for  the 
[aortic]  opening  and  the  auricular  semilunar  valves.  •         ^ 

In  the  left  second  intercostal  space,  close  to  the  sternum — ^for  the  i 
opening  [of  the  pulmonary  artery]  and  the  pulmonary  semiloiiar 
valves. 

But  it  is  to  be  noticed  that  the  murmur  caused  by  aortic  insufficiencj 
is,  as  a  rule,  not  heard  in  the  right  second  intercostal  space,  but  is 
most  distinct  over  the  sternum,  sometimes  even  in  the  left  third  inter- 
costal space  at  the  left  of  the  sternum;  since  it  is  caused  by  the 
backward  flow  of  the  blood,  it  is  conducted  in  the  direction  of  the 
ventricle.     Analogously,  but  only  exceptionally,  the  murmur  of  insuf- 
ficiency of  the  mitral  valves  may  be  noticed  most  markedly,  not  at  tb^ 
apex,  but  on  the  left  of  the  base  of  the  heart — that  is,  in  case  tb-^ 
dilated    left    auricle,   with   its   appendage,   lies    somewhat    forwasr^ 
(Naunyn). 

The  murmur  of  stenosis  of  the  left  a uriculo- ventricular  ope^^ 
in^r  is  often  distinctly  heard  close  to  the  outer  edge  of  the  ape:"^ 
beat. 

Relation  of  the  heart-murmurs  to  the  time  of  action  of  the  hear  ^ 
It  follows  from  the  above  discussion  that  the  organic  heart-murmur:^ 
are  very  closely  connected  with  certain  instants  of  the  action  of  th- 
heart,  and,  further,  that  they  are  divided  into  systolic  and  diastolicr^ 
And  thus  we  hear  in — 

Stenosis  of  the  aorta:  A  systolic  murmur  in  the  right  seconc-^ 
intercostal  space. 

Fio.  63. 
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Aortic  insuffieiency :    A  diastolic  murmur  at  the  same  place,  or, 
better,  lower  down  to  the  left  of  this,  over  the  sternum. 
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Mitral  ffenogu:  A  diastolic  tnunnur  at  tlic  apex,  the  first  sound 
ViMng  accentuated ;  or  approximately  so,  if  the  second  sound  is 
lieirJ  at  all,     (See  more  exactly  below). 


Mitral  innufficiencjf :  A  systolic  murmur  at  the  apex  of  the  heart. 


Quite  analogously,  in  f.ulmonary  ^li-iwaia  and  trirugpid  inmffi.ei'-rny, 
*f  liMr  a  systolic  murmur,  in  piilmouarii  innufficieitcy  and  tricunpid 
"'fwtMu,  a  diastolic  murmur  at  the  corresponding  points  (see  above). 
'Jf  there  valvular  defects  of  the  right  side  of  tlie  heart  tlie  only  uiie 
ifeqiifutlj  present  is  triruKpid  inatiffi'-if-ney,  and  this  is  relatively 
"mch  uinre  frequent  (in  groat  weakness  of  the  heart)  than  insufficiency 
raim.'d  (py  ondofaiilitis.  Pulmonary  insufficiency  and  stenosis  are 
it  always  congenital,  and  then  are  very  often  associated  with  a 
anently  open  foramen  ovale  {regarding  which  see  later), 

;  murmurs  in  stenosis  of  the  aorta  and  insufficiency  of  the 
J  valve,  and  the  diastolic  murmur  from  aortic  insufficiency 
n»lly  are  directly  joined  with  the  sound  aftected  by  them ;  but 
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these  souidfl  are  thus  always  weakened,  or  the  sound  completely  da-  I 
appears  and  the  murmur  takee  its  place.  In  such  oises  the  boiuiiI  I 
may  still  be  heard  if  we  remove  the  ear  a  short  distance  from  the  tu-  I 
plate  of  the  stethoscope.  Probably  the  weakened  sound  is  not  to  be  i 
referred  to  the  valve  that  is  affected,  but  is  condncted  ao  u  to  &•  1 
heard  elsewhere. 

On  the  other  hand,  a  peculiar  condition  commonly  belongs  to  tb  4 
diattolic  murmur  of  mitral  g(enoti* ;    it  occurs  at  the  end  of  tbi  J 
diastole  as  a  so-called  ^^jyrtofii;  murmur,  or,  in  case  it  is  presenlil  I 
the  beginning  of  the  diastole,  it  becomes  stronger  toward  the  end; 
hence,  either: 


The  explanation  of  this  remarkable  phenomenon  is  very  a 
toward  the  end  of  the  diastole  the  auricle  contracts  and  drives  tb* 
blood  with  greater  rapidity  through  the  narrow  ostium  venosuO' 
hence,  the  strengthening  of  the  eddy  and  murmur. 

In  most  cases  a  little  practice  enables  one  to  recogniEe  in  wh*' 
period  of  the  action  of  the  heart  an  endocardial  murmur  belongs.  Bii* 
if  there  remains  the  slightest  doubt  whether  a  murmur  ia  systolic  w*' 
diastolic,  then  the  examiner  must  observe  the  action  of  the  heart  bj^ 
palpating  at  the  same  time  he  is  auscultating,  and  this  is  best  done  b^ 
applying  a  finger  to  the  common  carotid  in  the  neck  ;  here  the  polov 
ia  almost  simultaneous  with  the  ventricular  syatole,  and  hence 
demonstrates  the  time  of  its  occurrence. 

We  ciinnot  employ  the  radial  pulse,  because  it  is  felt  too  long  after 
the  systole.  When  the  action  of  the  heart  is  very  irregular,  and 
still  more  when  it  is  very  much  accelerated,  it  is  very  difficult,  or  it 
may  be  entirely  iuipossible,  to  distinguish  between  systole 
diastole. 
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Murmurs  differ  very  much  in  character :  murmurs  of  insufficiency 

•le,  as  a  rule,  softer,  blowing,  and,  indeed,  the  murmur  of  aortic 

VMuffieiency  manifests   itself  often  by  its   length   and   remarkable 

ddicacy  (it  may  easily  be  overlooked),  while  that  of  mitral  insufficiency 

usually  is  louder,  but  not  quite  so  long.     Of  the  murmurs  of  stenosis, 

that  of  the  aorta  is  generally  loud,  "  sawing  ** ;  mitral  stenosis,  on  the 

other  hand,  is  almost  always  very  soft,  peculiarly  rolling  or  "flowing,'* 

«r  seeming  to  consist  of  several  very  soft  sounds.     This  murmur  is 

lometimes  imperceptible,  even  with  strong  action  of  the  heart. 

Under  some  circumstances  aortic  or  mitral  murmurs  of  insufficiency 
maj  be  musical — that  is,  they  contain  a  sound  which  approaches  a 
distinct,  always  very  high  musical  tone.  In  such  cases  there  have 
frequently  been  found  at  the  autopsy  the  suspected  causes  of  this 
phenomenon  in  that  the  semilunar  valve  has  been  found  to  be  per- 
forated, also  torn  floating  shreds  of  valves,  sinewy  threads  in  the 
lamen  of  the  ventricle,  floating  torn  shreds  of  papillary  muscle,  etc. 
These  conditions  generally  furnish  no  indication  as  to  the  particular 
heart-lesion ;  it  is,  therefore,  of  no  value  to  recognize  them  during 
life.  In  many  cases,  moreover,  of  which  two  came  under  my  own 
observation,  it  happens  that  at  the  autopsy  nothing  is  found  to  explain 
the  occurrence  of  the  musical  murmurs  during  life. 

Metallic  murmurs  occur  under  the  same  conditions  as  metallic 
heart-sounds  (see) :  in  general,  if  there  is  a  resonant  air-space  near  to 
the  heart. 

Murmurs  that  may  be  felt:  endocardial  whizzing,  ''fr6missemeut 
<*taire/'  cat's  purring.  This  occurs  generally,  but  by  no  means 
•Iways,  with  murmurs  that  are  distinguished  by  their  loudness. 
Wily,  their  most  distinct  perception  by  touch  always  corresponds 
^ith  the  locations  where  they  are  heard  most  distinctly.  We  palpate 
with  the  hand  or  finger-tips  and  recognize  thus,  though  only  in  rare 
c«8e8,a  fine  whizzing,  which  is  most  like  what  we  feel  when  we  stroke 
the  back  of  a  purring  cat. 

t  this  way,  by  the  aid  of  palpation,  we  may  prove  the  existence 
•tthe  apex  of  systolic  and  diastolic,  or  presystolic  mitral  murmurs, 
wd  in  the  right  second  intercostal  space  of  systolic  and  diastolic 
wrtic  murmurs.  Defects  of  the  right  heart  seldom  produce  murmurs 
uiat  can  be  felt.      The  palpation  of  endocardial  murmurs  has  so 
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subordinate  a  value  that  we  can  never  permit  ourselves  to  dispeoM 
with  auscultation,  which  yields  so  much  sharper  and  clearer  results 

Transmission  of  heart-murmurs.  It  is  understood  that  an  endo- 
cardial  murmur  is  very  often  not  confined  to  that  spot  on  the  tbonx 
where  it  is  auscultated,  but  will  be  heard  at  some  distance  away  from 
it.  The  conduction  takes  place  especially  in  the  direction  of  the  blood- 
current.  Thus  an  aortic  systolic  murmur  is  often  heard  even  over 
the  carotid  in  the  neck.  On  the  other  hand,  the  diastolic  aortie 
murmurs  generally  are  perceived  over  the  sternum,  even  louder  thin 
in  the  right  second  intercostal  space ;  but  they  are  also  often  to  be 
heard  as  far  down  as  the  apex.  Systolic  blowing  in  mitral  insalii- 
ciency  is  sometimes  conducted  toward  the  right  as  well  as  farther 
upward.  On  the  other  hand,  diastolic  [presystolic]  murmur  froD 
mitral  stenosis  is  always  sharply  confined  to  the  left  border  of  the 
heart.  An  inorganic  systolic  pulmonary  murmur  which  can  be 
heard  some  distance  downward  from  the  base  of  the  heart  very  often 
disturbs  or  deceives  us. 

Combination  of  several  murmurs.     This  results  from  the  combinfi- 
tion  of  several  valvular  defects.     It  more  frequently  happens  that 
insufficiency  of  a  valve  is  connected  with  stenosis  of  the  opening  to 
which   that  valve  belongs.     Then  we   hear  at  a  particular  spot  ^ 
murmur  with  each  of  the  two  stages  of  the  heart's  action.     It  is  mo*"^ 
difficult  to  interpret  what  is  heard  when  the  disease  affects  difierei*^ 
ojjonings  or  valves,  and  especially  if  there  are  two  murmurs  both   ^^ 
which  occur  with  the  systole  (mitral  insufficiency  and  aortic  stenosii?)' 
or  ]>()th  in  the  diastole  (mitral  stenosis  and  aortic  insufficiency).    The^^ 
it  may  liappcn  that  only  one  valve  is  supposed  to  be  diseased  and  thi^ 
the  second  murmur  which  is  heard  is  transmitted  from  the  first.     Bi^^ 
also  a  mistake  in  the  opposite  direction  may  be  possible,  namely,  th»-'* 
we  assume  that  there  is  a  combination  of  two  valvular  affections  whe^ 
in  fact  there  is  onlv  one,  as  when  a  murmur  of  aortic  insufficiency 
which  is  heard  at  the  apex  is  considered  as  a  new,  independent  mur-^ 
mur  product'd  hy  mitral  stenosis.     The  differentiation  by  auscultatior^ 
is  made  in  two  wavs  :   1.  Bv  the  character  of  the  murmur.     If  one  i^ 
l>lowin<^  and  the  other  is  rough  there  certainly  are  two  murmurs;  if- 
both  an*  alike  then  there  may  be  only  one,  which  is  conveyed  froDk- 
tlie  openin«r  where  it  arises  to  a  second  opening.    Yet  it  might  be^ 
that  even  in  this  case  there  were  two  murmurs,  with  different  origin. 
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&•  We  auflcaltate  step  by  step  from  the  point  where  we  can  hear  one  to 

where  the  other  exists,  as  from  the  apex  to  the  aorta.     If  the  murmar 

it  OTery where  distinct,  only  that  toward  one  spot  it  gradually  becomes 

Wader,  then  it  arises  at  this  point  and  is  conveyed  to  another.     But 

if  it  is  lost  somewhere  on  the  way  from  the  apex  to  the  aorta  and  is 

igun  heard  at  the  aorta,  then  there  are  two  murmurs. 

This  procedure  may  answer  the  purpose,  but  it  often  fails,  and  in 
inch  difficult  cases  auscultation  alone  cannot  decide,  but  we  must  take 
tview  of  the  whole  picture  of  the  heart  and  vessels  in  order  to  reach 
t  diagnosis.     This  will  be  treated  of  further  on. 

Finally,  murmurs  that  arise  in  the  neighborhood  of  the  heart  may 
le  mistaken  for  heart-murmurs.  Those  that  come  from  the  trachea 
tod  bronchi  can  easily  be  excluded  by  having  the  patient,  if  necessary, 
kid  the  breath.  But  it  is  more  difficult  to  discriminate  between  heart- 
marmurs  and  those  that  have  their  origin  in  the  aorta  (especially 
marism),  regarding  which  see  below. 

Inorganic,,  Ancemic  Murmurs.     {Synonyms :  accidental^ 

blood  murmurs.) 

These  are  so  designated  because  they  occur  in  all  forms  oi  ancemia^ 
both  light  and  severe,  but  especially  in  c?ilorosis,  in  all  wasting  dis- 
«we«,  and  also  in  febrile  diseases^  without  there  being  any  disease  at 
«ll  of  the  heart  or  vessels.  They  serve  as  a  sign  of  anaemia ;  they 
generally  entirely  disappear  with  the  removal  of  this  condition. 

In  very  pronounced  cases  there  are  very  soft,  systolic,  blomng 
murmurs  which  are  heard  over  the  pulmonary  artery  or  lower  down 
with  indefinite  location,  or  they  may  even  be  heard  over  the  apex. 
Bat  not  very  infrequently  such  an  inorganic  murmur  is  also  sharp, 
even  very  loud ;  on  the  other  hand,  it  is  very  seldom  diastolic ;  also 
we  may  almost  say  that  it  never  is  heard  over  the  aorta.  Thus  the 
other  signs  of  valvular  disease  are  wanting,  especially  hypertrophy  of 
*  ventricle,  while  the  pulse  gives  evidence  of  anaemia,  and  there  are 
Dinrmurs  in  certain  vessels,  especially  the  veins  of  the  neck. 

Sometimes  there  is  at  the  same  time  considerable  dilatation  of  the 
heart,  as  takes  place  in  ansemia  (which  see) ;  on  the  other  hand,  we 
hftve  tboBe  marked  dilatations  which  give   rise   to   murmurs   from 


230  SPECIAL  DIAGNOSIS. 

relative  valvular  insufficiency  and  which  may  also  exist 
ditions,  with  which  we  are  not  at  present  concerned. 

It  is  very  diflicuU  to  explain  antemic  heart-munnan 
vhat  has  already  been  said  regarding  murmurs  seem 
applicable  here;  we  think  with  others  that  the  nature  ( 
ena  differs  in  different  cases,  and  in  many  cases  we  ma^ 
supposition  that  venous  murmurs  from  the  large  veins 
lie  behind  these  heart- murmurs. 

For  distinguishing  them  from  the  organic  heart-mu 
the  first  place  necessary  to  call  to  mind  what  has  been 
characteristic  of  aneemic  murmurs,  and  then  to  observe 
are  other  signs  of  anaemia  present.  Further,  a  valvu 
be  excluded  by  the  most  careful  examination  of  the  ha 
It  is  true  that  in  muny  cases  the  phenomena  are  6U< 
only  obtain  a  clear  idea  by  long  observation,  especia 
whether  treatment  of  the  ancemia  removes  the  murmu 
difficult  to  decide  that  a  diastolic  murmur  is  due  to  ante 

The  author  recalls  having  seen  two  cases  of  pronoan 
anaemia  complicated  with  mitral  endocarditis  and  mitral 
in  both  of  which  the  differential  diagnosis  between  am 
and  the  valvular  disease  mentioned  could  not  be  positiv< 
during  life.  In  both  there  existed  simultaneously  consic 
sema  which  concealed  the  slight  hypertrophy  of  the 
ventricles. 

Pericardial  Murmurs.      [^FrtctioTt-aoundt. 

The  name  explains  the  situation  of  these  murmurs, 
is  the  same  as  pleuritic  friction -sounds ;  they  are  cause 
tion  of  the  visceral  and  parietal  pericardium  made  bj 
the  heart  when  their  opposing  surfaces  rub  against  one  : 
do  this  when  the  surfaces  are  rough,  exceptionally  evi 
simply  unusually  dry. 

We  have  near  to  the  ear  a  ringing,  short  scratcl 
shuffling,  more  rarely  a  creaking  sound,  one  which  witt 
tice  is  generally  easily  correctly  recognized  by  its  acou! 
It  is  generally  very  sharply  defined  aa  to  location,  am 
<|uently  heard  at  the  base  of  the  heart,  but  often  farthei 
left  of  the  sternum. 
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Of  p*iiter  importance  is  the  relation  of  the  friction-sound  to  the 
tion of  liie  heart :  it  occurs,  not  in  close  coojiiiictluu  with  theeoantla, 
itboWceo  them,  either  only  during  the  systole,  or  iiaore  freijuently 
.  both  stages,  but  generally  louder  with  the  first  sound : 


rerarelv,  tul^-raMy  closiOy  before  ;uid  after  the  second  sound: 


OrcoTering  the  first  sound: 


The  rubbing  of  marked  pericardial  friction -sounds  can  be  felt  by 
plying  tlie  hand  to  the  spot.  Several  special  peculiarities  of  these 
Won-sonnds  will  be  mentioned  when  we  treat  of  differential  diagnosis, 
Pericardial  friction^ounds  occur : 

•^  PtrifarditiK,  when  the  siirfacea  of  the  pericardium,  where  the 
i^Ds  exudation  exists,  rub  against  each  other  without  becoming 
weni.  Hence,  we  hear  friction -sounda  in  pertoarditU  sicca  so  long 
tianot  adhesive,  and  in  pericarditis  e^MtifafiW,  if  there  is  fibrinous 
^tion  without  enough  fluid  completely  to  separate  the  surfaces  of 
pniardinm.  This  is  why  the  friction-sound  is  generally  heard 
w*  base  of  the  heart  or  near  to  it;  it  is  not  infrequently  heard 


^.-.r  :al  piagxosis. 


• « 


~!  ?  '  --"  f  j^  LI. :  :ler:  often  disappears  as  the  ezudadoo 

:.--i.  ;.:■:    -  ri-  LT^-i^  !VTum  when  the  exudation  diminishai 

'  •"    ■        "'  s  T^fT-  ::i-'7  rxi>ting  pericardial  friction-soand 

:  -r::   ::■  :      :  t     "'  :'  z:  cau^^:  1.  The  complete  decliDe of  i 

■:^-"  f.    '^  ■ :    .■    11-    ^--r'.e      -.  Bv  the   addition  of  a  fluid 

•        •  • 

V-   iliTT?    1     :  :::e  f»ericardial  surfaces.     4.  Fron 

^    .  i     ^-     :  •   -    :  T'.ir:.     I:  ^  necessary  to  ascertain  in  ereij 
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:  >  •  •  - : :  :  :-i.  I'r.rz  :':.r  ir^x  and  third  must  be  considered; 

•  -- r     :  .*-.>?.:!-   ::  aake  a  differential  diagnosis onlj 

--. --      -.-i-es     :'  • /•••r-'#/*ix/x  nf  the  pt*rv'afdi\m 

•  -      -     .  i  :..-    ::  .  ^:::e  exceptionally  with  fragment! 

■  >  '         ■"    *.■'.:.  :.>  :l  :}.e  pericardium,  and  in  <?Jm«^ 

.  i.?  ir*  oh'^lera. 
.  -J*.  -«    "<r:"afren    pericardial    and  endocardial 
-    *  J  *  ■  -  ;-T  :  r  :1.  -so  ^ho  are  accustomed  to  bar 

*   -.  /...iri.Trr  "f  the  pericanlial  sounds  and 

-::.:>    near  the  ear.     Musical  persoM 

"     •  "•:.::.  :r  ::.e 'lifference  in  timefseeabovey 

.  •>  :  •  :>::Ui:ui>h  l»etweon  them: 

-■    :::::•  r:.ii;:    i"*    the  consideration  of  the 

-   .-'.     \y:'^   •:'  tLe  duluess.  apex-beat,  sounds, 

r  V    rerioanlial    si^und   almost  alvaja 
'    •.:.     :..v    fii-iiA-ardial,    with    change  o^ 

^"       J  ■    ^-' -:•  :;."i'.v|'e.     If  we  press  exactly* 

-■       '  "'  .     ■  -    :ri  :tii  intercostal  space,  sometim^ 

"v.i'i'.-i  :i  periv.';irdial  sound,  but  nev€ 
:::;!'.  ritv  of  cast*s.  oven  of  the  fonueJ 

V  T  ••,  <>::re :  hence,  it  is  merelv  coniirma 

•  -  » 

:v-  '.  ■  T.  rii'f  it  has  no  uieanins. 

:'. ;.  ".  iii^o  their  location,  strength,  an 
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Idenly,  if  they  are  organic,  and  only  in  exceptional  cases  when  due 
hmst  weakness. 

JBaetra-pericardial  friction-sounds.  The  friction- sounds  which  are 
Bftrd  close  to  the  heart,  and  even  over  it,  and  which  resemble  them 
X  tonnd,  may  be  very  easily  confounded  with  the  pericardial  sounds. 
!luBextra-pericardial  sound  is,  in  the  great  majority  of  cases,  Skpleuritie 
rktionr^aund  which  is  caused  by  the  contact  of  the  pleura  with  the 
wut,  especially  at  the  lingula,  and  which  by  the  mechanical  effect  of 
Reaction  of  the  heart  results  in  thrusts  which  correspond  with  the 
movements  of  the  heart.  It  is  distinguished  from  pericardial  friction- 
loond  in  that  it  is  greatly  influenced  by  the  breathing :  it  is  often 
heard  only  with  deep  inspiration,  or,  on  the  contrary,  during  very 
tHperficial  breathing.  In  individual  cases  we  hear  it  as  pleuritic 
fiiedon  with  strong  breathing,  while  with  quiet  breathing  it  has  the 
time  of  pericardial  friction-sound. 

There  occurs,  also,  a  peritoneal  friction  with  peritonitis  involving 
the  lower  surface  of  the  diaphragm  (subphrenic  peritonitis),  and  quite 
exceptionally  over  the  liver.  This  sound  is  transmitted  by  the  motion 
of  die  heart  upon  the  diaphragm  as  a  pseudo- pericardial  sound 
(Emminghaus). 

The  differential  diagnosis  of  these  sounds  from  pericarditis  will 
depend  upon  the  other  signs  of  a  pleurisy  or  peritonitis,  and  with 
reference  to  pleuro- pericardial  friction  the  effect  of  the  breathing  is 
to  be  considered.  Hence,  the  differential  diagnosis  may  here  be  very 
difficult,  because  sometimes  a  pleurisy  close  to  the  heart  may  by 
contiguity  awaken  a  pericarditis. 

Fine  crepitations^  like  those  in  emphysema  of  the  skin  (see  p.  55), 
wear  in  the  neighborhood  of  the  heart,  synchronous  with  the  action 
of  the  heart,  in  mediastinal  emphysema. 

Metallic  pericardial  splashing  results  from  fluid  and  air  in  the 
pericardium  (pyo-pneumocardium),  exactly  as  we  have  succussion-sound 
^rth  hydro-pneumothorax,  only  that  the  succussion  is  caused  by  the 
heart  itself.  Moreover,  after  the  analogy  of  extra-pericardial  friction- 
sound,  a  pseudo-pericardial — in  fact,  pleuritic — splashing,  simultaneous 
^ith  the  motions  of  the  heart,  occurs  with  hydro-pneumothorax,  where 
the  motions  of  the  heart  are  communicated  to  the  fluid.  This  happens 
exceptionally,  too,  with  large  cavities  close  to  the  heart  or  when  the 
stomach  is  filled  with  fluid  and  air.     But  these  are  merely  curiosities. 
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JELr."  '  r  -^   i>tm^mr<  of  iLt  iiemn  i«  oolv  to  be  andertakeo  vitk 
r-rr-er^i:^  ::•  :lr  lerfxTEAace  of  pnncmreu  and  hence  belongs  noikr 

ExAxrxATivx  OF  THE  Abteries. 

U*7ial'-j  TT-r  *-'.er:  :le  r'vii'il  ymhe^  which,  becmnse  of  its  importuoe^ 
T'Ti'i.r^  a  5-r:*ara:e  ar.  i  c»>mrie:e  onsidention.  Then  we  can  add  to 
iLli  :L-r  i-e^-jrlrtion  ..f  the  characters  of  the  other  arteries. 

:.    THI    ?  .  L-E,  IT?  PALPATION  AXD  •;RAPniC  REPREfi^EXTATION. 

Frvci  :Lv  o  •iLinencement  of  medical  study  the  radial  artery  hn 
be-rj  exiHiiL^i  wL»rre  it  passes  between  the  styloid  process  of  4e 
raiius"  a:.  1  iLe  teri-ions  of  the  long  flexors  of  the  hand  and  fingeis. 
Tr.e  *.-\:iUi:rja::*'ri  of  the  poise  is  not  a  simple  thing.  It  requires  J 
T-racti'.e.  ani  hvrice  it  is  the  more  important,  in  order  to  be  able  to 
r^oo;:ri:z»;  the  •::fft^rences  and  peculiarities  of  different  cases,  always  to 
tak*.-  the  r.ul-e  at  tiie  same  arterv :  but  it  is  easv  to  understand  that 
t!.*^  ra'lial  artvrr  i-  preferable  because  of  its  location,  and  hence  it  ha* 
been  «electe'i. 

Palinitvm  *»/  the  Puhe, 

Tlie  '*iv\ii  beiiJL'  beld  in  an  unconstrained  position,  we  palpate  the 
ra'lial  }>y  iiiakiii;^  >\\'j\ii  pressure  upon  it  with  the  tips  of  the  first 
aii«I  -woriil  fiii^rers.     Generally  the  impression  is  threefold:  we  learn 
llie  rnndltion  "/the  arUsnf  itself,  the  general  state  of  its  fulnesi  t/fvh 
lIuhiK  iiuA  its  pulxiiforif  dilatation  and  contraction.     This  latter  con* 
Htitutes  the  pulse  in  its  narrow  sense. 

We  .study  the  {)ul>e  with  reference  to  its  frequency^  its  rhtfth!^ 
(whfther  the  succession  of  beats  is  regular  or  not),  and  its  qualitjl' 
First  we  consifler  the  normal  pulse;  then  the  pathological  departure^ 
from  it  witli  reference  to  these  three  points  of  view. 

1.   The  Normal  Puhe. 

Its  frequency  varies  with  the  period  of  lifcy  being  highest  in  th 
newly  born — about  140  beats  in  the  minute.  It  becomes  constantl 
leHH  up  to  the  twentieth  year,  when  in  the  adult  male  or  female  it  is 
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0  the  average  70  to  75,  and  again  somewhat  rises  with  age  up  to 
AMmt  80  beats.  Sex  makes  a  slight  difference,  the  female  average 
being  a  few  beats  more  than  the  male  at  the  same  age.  Moreover, 
the  mze  of  the  body  has  some  influence ;  the  average  of  large  persons 
|b  somewhat  less  than  that  of  smaller  persons,  cceteris  paribus. 

The  daily  variations  in  the  frequency  of  the  pulse  correspond  with 

iSkose  of  the  bodily  temperature ;  the  maximum  is  generally  between 

9O0n  and  evening,  the  minimum  in  the  early  morning ;  the  difference 

is  generally  less  than  ten,  seldom  more  than  twenty  beats.     Of  about 

iikt  same  value  is  the  variation  of  the  pulse  with  reference  to  the 

poritum  of  the  body :  its  frequency  is  highest  in  standing,  less  while 

ntting,  and  least  while  lying  down.     It  varies  also  with  the  external 

temperature^  in  case  the  latter  changes  considerably  from  the  average : 

Ae  lower  the  temperature  the  higher  the  pulse. 

JIffab,  especially  of  food  that  is  rich,  and  of  hot  dishes  and  drinks, 
quicken  the  pulse  for  one  or  two  hours.     Sleep  has  no  essential  effect, 
^   Aottgh  the  pulse  rises,  and  generally  considerably  for  a  short  time  at 
*    Ac  moment  of  waking,  even  when  this  is  without  noticeable  excite- 
ment (see  below). 

Movement  of  the  body  always  increases  the  frequency,  under  some 
circumstances  even  till  the  frequency  is  doubled.  Active  deep  breath- 
ing incTeaises  it.  Mental  excitement  of  any  kind,  as  fright,  anxiety, 
*  joy,  joyful  or  painful  tension  likewise  quickens  the  pulse,  but  very 
differently  in  amount  in  different  individuals  according  to  their  gen- 
end  excitability. 

All  the  above-mentioned  influences  manifest  themselves  with  very 
m&rked  variations  according  to  the  bodily  constitution  and  the  char- 
acter of  the  nervous  system  [temperament].  Pale,  delicate  persons, 
^ho  are  also  excitable,  show  the  greatest  increase  in  frequency. 
During  convalescence  merely  rising  in  bed,  a  little  food,  joyful  or  sad 
news  considerably  quickens  the  pulse.  In  disease  this  is  still  more 
tke  case,  of  which  see  below. 

Method  of  observing  the  pulse:  After  excluding  the  temporary 
influences  that  have  been  mentioned,  we  count  by  the  second-hand  of 
4e watch  for  twenty  seconds;  where  greater  exactness  is  required 
for  a  half  or  full  minute.  Sometimes  in  hospitals  the  nurses  employ 
wnall  sand-glasses ;  of  course,  their  accuracy  must  be  carefully  tested, 
[in  England  and  America  these  glasses  are  not  used.]     Sometimes  in 
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sickness  the  pulse  is  so  frequent  that  it  cannot  be  counted.  It  hu 
been  recommended,  under  these  circumstances,  to  try  to  count  every 
other  beat,  and  then  to  double  the  result  In  case  the  radial  pulse 
cannot  be  felt,  or  if  we  suspect  that  some  beats  drop  out  (see  under 
Intermittent  Pulse),  we  c:in  then  count  while  we  auscultate  the  heart 

In  connection  with  the  employment  of  temperature-charts  we  ha?e 
become  accustomed  to  note  upon  the  chart,  every  time  the  tem- 
perature is  taken,  also  the  frequency  of  the  pulse  and  respiration; 
thus  we  obtain  upon  the  fever-chart  a  continuous  line  representing 
the  pulse,  which  materially  aids  in  forming  a  judgment  of  it  (Re- 
garding the  value  of  this  continued  observation  of  the  pulse,  see 
below.) 

The  rhythm  of  the  pulse  in  perfect  mental  quiet  and  during  quiet 
breathing  is  in  health  regular.  But  mental  excitement  easily  makes 
the  pulse  somewhat  irregular,  especially  in  nervous  persons.  Again, 
the  rhythm  of  the  pulse  is  changed  with  many  persons  during  deep 
breathing,  especially,  too,  in  nervous  persons.  Usually  at  the  end  of 
expiration  and  the  beginning  of  inspiration  it  is  quicker,  while  at  the 
height  of  inspiration  and  the  beginning  of  expiration  it  is  slower. 

Normally  the  pulse  at  the  two  radials  is  exactly  simultaneous,  the 
crural  pulse  is  also  approximatively  simultaneous  with  the  radial. 
But  if  we  compare  the  radial  with  the  action  of  the  heart  we  notice 
that  it  is  always  notably  later  than  the  corresponding  systole. 

Regarding  the  quality  of  the  pulse :  the  radial  in  health  has  a  ce^ 
tain  general  fulness  and  hardness,  and  the  separate  pulse- waves  alao 
have  a  certain  size,  hardness,  and  form.  All  these  peculiarities  ex- 
hibit not  inconsiderable  variations  within  the  normal.  Correct  esti- 
mate of  them  by  palpation  is  a  matter  of  much  careful  practice.  (For 
particulars  regarding  the  different  forms  of  pulse  which  we  meet,  see 
below.)  Here  it  is  next  to  be  remarked  that  in  the  normal  pulse 
equality  of  its  separate  beats  is  desirable  {equal  pulse) ;  only  quite 
small,  scarcely  perceptible  inequality  sometimes  occurs,  again  especi- 
ally with  nervous  persons.  A  general  symmetrical  increase  in  the 
hardness  of  the  pulse  and  enlargement  of  its  waves  are  results  of  phys- 
ical exertion,  mental  excitement,  etc.;  in  short,  from  anything  that 
temporarily  quickens  the  action  of  the  heart 
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2.  Pathological  Frequency  of  the  PuUe, 

We  distinguish  a  ptdstts  varus  (slow,  infrequent  pulse)  and  a  fre- 
iftentptdse  (accelerated  pulse). 
The  slow  pulse  occurs : 

1.  In  individual  cases  of  pathological  increase  of  the  work  of  the 
bwt,  namely,  in  acute  nephritis,  especially  the  nephritis  of  scarlet 
jmr.  Hypertrophy  of  the  lefk  ventricle  is  often  included  here.  But 
tbe  diminished  frequency  of  the  pulse  is  very  slight. 

2.  In  the  opposite  condition  of  diminished  pressure  in  the  arterial 
system  in  consequence  of  hemorrhage;  and  in  individual  cases  of 
febrile  diseases  with  fatal  collapse. 

3.  In  disease  of  the  heart-muscle,  especially  in  fatty  heart,  but 
lisfi'm fibroid  myocarditis  (but  here  we  must  be  on  our  guard  not  to 
confound  it  with  intermittent  pulse,  which  see) ;  48  to  36  beats  are 
kere  not  at  all  infrequently  met  with.  The  lowest  number  pretended 
to  ha?e  been  observed  is  8. 

4.  In  old  age,  without  any  disease  of  the  heart  (this  is  very  excep- 
tional, but  yet  it  sometimes  occurs,  as  I  have  been  able  in  one  case  to 
confirm  by  autopsy  that  there  was  no  disease),  and  in  marked  inani- 
tion (from  stenosis  of  oesophagus,  pylorus,  etc.).  Here,  also,  the 
slowing  of  the  pulse  may  be  considerable — even  to  48  or  less. 

5.  Sometimes  with  stenosis  ostii  aortce;  here  the  difference  is  very 
slight— about  60  beats. 

6.  In  disease  of  the  brain  or  of  the  meninges,  which  results  in 
irritation  of  the  vagus  centre.  This  may  really  be  only  mechanical, 
from  increased  intracranial  pressure  {tumors^  hemorrhages,  hydro- 
c^phlm),  or  from  inflammatory  irritation  (acute  meningitis,  especially 
i^silar).    The  slowing  is  considerable. 

7.  In  the  critical  decline  of  fever  in  acute  febrile  diseases,  possibly 
from  the  effect  of  certain  products  of  the  fever  upon  the  heart  or  tli3 
^signs  centre,  an  effect  which  is  only  manifest  when  the  quickening 
effect  of  the  high  temperature  (which  see)  upon  the  pulse  is  past.  It 
w  a  considerable,  but  quite  temporary  slowing. 

8'  lii  hepatogenic  icterus,  from  the  effect  upon  the  heart  of  the  gall- 
acids  circulating  in  the  blood.  The  pulse  is  diminished  quite 
fr^nently  as  low  as  to  48,  sometimes  still  lower. 

9.  In  individual  cases,  with  acute  articular  rheumatism. 


SPECIAF.  DIAayOS'IK. 


It  has  been  recenttj  stated  that  slowneaa  of  the  palse 
cardia")in  many  of  these  cases  is  accompanieil  with  chi 
maladioa  (attacks  of  faiDting,  a  feeling  of  oppression  of 
apoplectiform  attacks).  It  haa  also  been  observed  aa  a 
independent  condition  without  any  sign  whatever  of  an  i 
disease,  hence  as  a  "  neurosia  "  (Grob).  \Ve  have  never 
cases  of  this  kind. 

Frequent  puts'-  occurs : 

1.  In  fevrr,  as  its  chief  manifestation.  We  recognize 
relation  between  the  elevation  of  the  temperatnre  and  qui' 


Dimmutiou  of  fpequeni 
(Aer  criticAl  i«1! 

pncumoDla.       Tbe  unlirokea    1i 
represents    the    toiiipeniturC' 
the  broken  one  the  putse-cur\ 

the  pulse — to  every  degree  of  heat  above  37°  the  pulael 
beats  above  the  normal  (Liebermeister) ;  but  there  are  t 
variations  from  this  proportion,  according  to  the  kind  of  febri 
its  localization  in  particular  organs,  and,  further,  with  tbe  i 
patient,  the  strength  of  the  heart.  Thus,  in  abdominal  i 
long  as  it  ia  not  complicated,  there  is  only  a  moderate  quic 
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}ae ;  hence,  in  ibis  disease,  a  pulse  of  120  lias  a  graver  meaning 
It  for  example,  it  has  in  pneumonia.  This  moderate  quickening 
die  pulse,  peculiar  to  typhus  abdominalis,  is  even  an  aid  In 
in  severe  cases,  as  distinguishing  it  from  acute  miliary 
t^viona  and  pycemia.  It  has  already  been  mentioned  that  in 
mgitiM  there  is  slowing  of  the  pulse:  when  meningitis  is  added  to 
Iftrile  disease  it  may  lower  the  pulse,  previously  quickened,  to  the 
or  may  even  bring  it  below  the  normal.  On  the  other  hand, 
0  ahdominal  typhus,  the  addition  of  a  complicating  j>n«u»f on ti 
1,  under  some  cir  cum  stances,  be  first  noticed  by  the  increased 
liqiiency  of  the  pitlse.     (See  Fig.  6i) 


Vory  r«|M.l  aclwii  .-f  llu.  iiemt 
(oinTklesceiicerrom  tyfjliua;  t^ii9- 


febrile  diseases  with  cnmplieating  heart  digea»e  usually  have  a 
liicter  [iiilne  than  the  same  diseases  when  the  heart  is  normal.  With 
™wm  the  pulse  is  always  very  much  higher  in  febrile  diseases  than 
«illi  iJulta, 

"^  'be  course  of  febrile  diseases  the  constant  observation  of  the 
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freqnencj  of  the  pulse  is  of  the  gre&t^l  importance  for  estim&tiiig  tlit    I 
strength  of  the  heart,  and  with  it  the  general  vigor,  or  shoving  ihi 
occurrence  of  com  plications,  etc.     (See  further,  hereafter.)     It  ii  4l» 
to  he  observeil  that  in  fever  the  frequency  of  tlie  pulae  is  immediaUlj 
increased  by  the  least  exertion  or  hy  excitement. 

In  general  it  is  an  un&vorable  sign  when  adults  have  apulaeof 
over  120,  and  the  case  requires  special  consideration.  But  whait 
reaches  140  it  is  a  grave  symptom. 

2.  In  valvular  dueaie  of  the  heart,  except  only  in  stenoeid  of  tb 
sortft  (see  ahove),  and  also  even  with  complete  compensation.  AlUcb 
of  great  frequency  of  the  pulse — 180  and  over — are  infrequent  oecv- 
rences,  which  chiefly  accompany  mitral  defects  {palpUatwn  of  tii 
heaH). 


■■■■■■■ 

IisBKinnH 


lillUI 
IBB 

ftHiii'nry  of  Ihe  pulm  in  fatal  mllnpiw  [erysipetaj. 

3.  In  heart-failure  or  pariih/iit.     Thus,  in  ilie  collapw  rffc 
diseases   (see  Fig  6o),   where   there  is  a  simultaneous  fall  ■/  a 
temperature  and  rise  of  the  pulse;   in  the  arrested  compi 
heart  disease,  and  in  weakening  of  tLe  heart  in  conse<[uence  if  A 
of  tlie  substance  of  the  heart;  finally,  with  central  and  | 
paralysis  of  the  vagus. 

4.  In  certain  nrtiroaei:   Basedow's  disease,  nerrona  ] 
urgina  pectoris  (without  the  nature  of  this  phonomenoD  be 

5.  In  any  cotiditton  of  aniietg.  and  with  tevere  paim. 
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3.   Want  of  Rhythm  of  the  Pulse. 

iBstead  of  the  normal  equal  succession  of  the  beats  there  may  be 

eomplete  irregularity  (arhythm) ;  in  the  most  marked  degree  this  is  so 

lA  mitral  sienons  (even  when  there  is  perfect  compensation).   Moderate 

or  marked  arhythm  is  very  frequent  in  myocarditis  (sometimes  the 

inequality  of  the  pulse  is  here  the  only  sign).     It  occurs  during  the 

gtage  of  incompensation  in  all  cases  of  heart-defect,  and  sometimes  in 

•n  forms  of  marked  heart- weakness.     Moreover,  the  inequality  of  the 

piibe  [insularity  of  volume]  is  more  important  in  judging  of  the 

weakness  of  the  heart  than  arhythm. 

If,  in  such  arhythm,  there  are  individual  pauses  in  which  no  pulse 
IS  felt,  then  we  speak  of  ^'suspended*'  pulse,  which  may  be  pulsus 
deficiens — that  is,  the  pauses  indicate  real  pauses  in  the  action  of  the 
lietrt;  or  it  may  be  n pulsus  intermittens:  they  result  from  weak 
eontractions  of  the  heart,  which  cannot  be  felt  as  far  as  the  radial. 
We  determine,  in  a  given  case,  which  of  the  two  kinds  of  pulse  it  is 
bj  auscultating  the  heart. 

Bat  there  are  other  forms  of  irregularity  of  pulse  in  which  the 

inegalarity  of   the  beats    follows  a  rule:    pulsus  bigeminusy  p. 

trigminm  (where  two  or  three  beats  are  regular  and  then  follows  a 

longer  pause).     These  forms  generally  indicate  moderate  weakness  of 

I     tke  heart. 

Lastly,  we  must  mention  an  especially  frequent  form  of  irregularity 
which  stands  somewhat  between  the  two  last-named  forms  and  com- 
plete irregularity — ^the  puisus  interddens :  after  several  perfectly 
nignlar  beats,  suddenly  there  is  one  that  follows  immediately  after 
tb  last  regular  one  (which  is  also  always  weaker),  then  there  generally 
follows  a  slight  pause.  Most  frequently  it  indicates  considerable 
weakness  of  heart,  and  is  often  the  forerunner  of  severe  heart-weak- 
Affis.    It  occurs  in  valvular  disease  and  myocarditis. 

In  order  to  determine  the  succession  of  pulse-beats  it  is  sometimes 
^iMtid  to  employ  the  graphic  method  (which  see). 

4.   Qtiality  of  the  Pulse. 

As  has  been  already  mentioned  above,  a  correct  judgment  of  the 
^  and  tension  of  the  radial  artery  and  of  the  size  and  form  of  the 

16 
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individual  waves  can  only  be  attained  by  much  practice.  It  is  indii 
pensably  necessary  that  there  should  be  acuteness  of  feeling  in  th 
examining  finger,  much  experience  of  what  is  normal  and  what  i 
pathological,  and  of  the  boundaries  between  the  two,  which  cannot  In 
sharply  defined  in  words. 

The  inequality  of  the  examination  must  be  taken  into  consideratioo, 
as  it  is  afiected  by  somewhat  individual  differences  of  the  location  of 
the  arteries,  the  difference  in  the  subcutaneous  fat,  or  as  affected  bj 
arterial  sclerosis.  The  exact  examination  of  the  pulse  may  not  be 
possible  on  account  of  the  abnormal  course  of  the  radial  artery— 4e 
most  frequent  variation  being  where  the  artery  winds  around  the  radim 
to  its  dorsal  surface  above  the  styloid  process. 

We  distinguish  the  diflerent  forms  of  pulse  according  to  the  follow- 
ing points  of  view : 

1.  According  to  the  size  of  the  pulse:  full  or  empty  pulse,  j^u/m 
pleniis — vacuus ;  a  not  very  clear  method  of  designation.  It  wooM 
be  much  more  suitable  to  describe  the  average  fulness  of  the  artery, 
or,  still  better,  its  thickness  at  the  moment  of  its  systole — that  is,  in 
the  depression  between  two  pulse-waves.  In  this  sense  the  pulse  is 
full  in  almost  all  those  cases  in  which  it  is  large  in  so  far  as  it  depends 
upon  work  of  the  heart,  which  is  strong  or  increased.  But  it  forther 
depends,  to  a  certain  extent,  upon  the  amount  of  blood  in  the  system; 
a  certain  fulness  of  the  pulse,  which,  in  a  strong  person,  is  not  remark- 
able, in  an  an^Bmic  subject  indicates  a  pathological  increase  in  the 
work  of  the  heart.  Within  certain  limits,  moreover,  the  difference  in 
the  fulness  of  the  pulse  is  individual,  being  simply  dependent  upon 
the  internal  diameter  of  the  arteries.  We  are  not  to  confound  a  fiJl 
pulse  with  a  case  where  there  is  thickening  of  the  wall  of  the  artery 
by  arterial  sclerosis. 

Lari]er  and  small  pulse :  pulsus  magnus — parvus.  When  the  fccf^ 
of  the  heart  is  simply  increased,  and  still  more  when  there  is  hyp^' 
trophy  of  the  lift  ventricle^  the  pulse  is  large.  There  is  an  exception 
to  this  when  we  have  the  two  valvular  defects,  in  which  the  left  ve^ 
tricle,  notwithstanding  its  hypertrophy,  is  able  to  force  only  a  mo^ 
erate  quantity  of  blood  into  the  aorta  (aortic  stenosis,  see  under  jou/**^ 
tardus),  and  mitral  insufficiency.  The  reason  for  the  former  is  cleat 
the  explanation  of  the  latter  is,  that  with  every  systole  a  part  of  tb 
blood  contiiincd  in  the  left  ventricle  flows  back  into  the  left  auricle. 
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Abeence  of  pulse  depends  upon  diminished  work  of  the  heart,  upon 

in  obstruction  between  the  heart  and  the  aortic  system  (aortic  steno- 

as,  aneurism),  and  upon  marked  anaemia.    It  is  present  in  the  highest 

d^ree  in  mitral  stenosis,  since  in  this  condition  the  left  ventricle  con- 

tuns  an  abnormally  small  quantity  of  blood,  and  hence  it  can  drive 

bat  little  into  the  aorta. 

If  the  pulse  is  very  small,  and  at  the  same  time  very  empty,  it  is 
ttUed  thread-like  or  filiform.  The  trembling  pulse  (pulsus  tremulus) 
■Cftosed  by  a  moderately  full  artery,  in  which  the  wave  is  impercept- 
iblj  small.     Both  are  noticed  when  the  heart  is  very  weak. 

Regular  and  irregular  pulse  [as  to  volume] :  pulsus  cequalis — in- 
ajualis.  As  was  previously  stated,  there  occur  in  health  insignificant 
irregularities  in  the  individual  pulse-waves.  A  very  marked  inequality 
18  a  most  important  sign  of  weak  heart,  more  important  than  the 
irregularity  which  almost  always  accompanies  it.  Only  in  mitral  ste- 
nom  we  have  a  very  markedly  unequal  (and  irregular)  pulse  without 
die  heart  being  really  weak. 

Often,  too,  there  exists  in  a  measure  a  condition  between  inequality 
tnd  irregularity  as  follows :  A  pulse  follows  the  previous  one  with  a 
shorter  pause,  then  after  a  longer  pause  there  is  one  with  a  stronger 
belt.  Especially  in  pulsus  intercidens  (see  p.  241)  the  between-beat 
thit  immediately  follows  a  pulse- wave  is  always  small. 

Pulsus  altemans  is  so  called  when  a  larger  wave  alternates  with  a 
smaller  one.  At  the  same  time  it  is  generally  bigeminus.  (See 
above.) 

We  call  a  pulse  pulsus  paradoxus  which  has  the  peculiarity  that  in 
ifiep  breathing,  toward  the  end  of  inspiration,  it  becomes  weaker,  or  is 
ODceor  more  times  omitted.  It  is  an  important  sign  oi pericarditis 
fidy$iva  with  fibroid  mediastino-pericarditis,  and  it  arises  from  the 
"ending  or  traction  of  large  arterial  branches  as  the  thorax  is 
broadened  in  the  act  of  inspiration  and  the  diaphragm  is  pressed 
Jown. 

2.  We  distinguish  the  form  of  the  pulse- wave  as  quick  or  slow, 
f^m  cekr — tardus.     Here  also  belongs  the  jmlsus  dicrotuH. 

In  the  quic}:  pulse  the  artery  quickly  enlarges  and  immediately 
wcomes  narrow  with  a  like  quick  contraction.  But  with  a  slow  pulse 
we  enlargement  and  contraction  are  slower  than  normal,  and  the  artery 
^  lingers  in  the  diastole  during  a  portion  of  time  which  a  trained 
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finger  may  recognize.  With  the  quick  pulse  the  examiner  notioa 
that  the  stroke  is  very  short,  while  in  the  latter  it  is  more  a  presson 
in  the  vessel  against  the  palpating  finger. 

^verj  puUus  magnus  may  exhibit  a  moderate  celerity.     Onljii 
€iortic  iniufficiency  is  the  pulse   decidedly  quick.     It  is  a  ministom 
picture  of  the  large  fluctuations  of  pressure  in  the  aorta  which  quieUf 
follow  one  another,  as  with  every  systole  it  receives  from  the  dihtri 
and  hypertrophied  left  ventricle  an  abnormally  large  quantity  of  blood  , 
which  it  immediately  disposes  of  in  two  directions — sending  partiMol 
again  into  the  ventricle,  and  part  forward  into  the  body. 

It  is  remarkable  that  also  in  heart- weakness  there  is  sometimeii 
light,  quick  pulse.     It  is  true  that  it  is  always  very  easy  to  compres 
it,  and  between  the  pulse-waves  the  walls  of  the  artery  fall  together  ^ 
very  decidedly  (pulsus  vacuus^  and  at  the  same  time  celer). 

Pulsus  tardus  is  an  especial  peculiarity  of  aortic  stenosis^  and  it 
the  same  time  it  is  generally  smaller  than  normal.  How  much  it  mtj 
be  diminished  in  size  depends  upon  the  degree  of  stenosis  and  the 
strength  of  the  heart  Pulsus  tardus  occurs  also  with  arterial  «eb- 
rosisy  likewise  with  lead  colicy  but  also  sometimes  with  other  colics  as 
well  as  in  peritonitis. 

Pulsus  dicrotus  will  be  more  exactly  described  with  the  sphygmog- 
raphy  of  the  pulse  (see  p.  248). 

3.  According  to  the  hardness  of  the  pulse  (tension  of  the  artrnJ 
wall)  we  distinguish  hard  or  tense,  and  soft  pulse,  pulsus  durtu  {tei^ 
sus)— mollis.  Here  we  must  especially  guard  against  confounding  it 
with  arterial  sclerosis,  which  imparts  to  the  wall  of  the  vessel  a  hard' 
ness  which  has  nothincr  to  do  with  its  tension. 

We  test  the  hardness  of  the  pulse  by  endeavoring  to  compress  it 
with  the  finger ;  it  is  easy  to  compress  a  soft  pulse. 

Again,  it  is  really  the  power  of  the  heart  that  produces  these  pecu- 
liarities, as  well  as  the  active  tension  of  the  wall  of  the  vessel,  h^ 
heart- weakness  the  small  pulse  is  also  always  a  soft  pulse;  thelarg^ 
pulse  is  likewise  often  hard.  With  pulsus  tardus  there  is  almost 
always  a  strong  action  of  the  heart,  and  if  the  heart  is  hypertrophieJ 
the  pulse  at  the  same  time  is  often  hard.  When  the  pulse  is  quid^ 
there  are  constantly  marked  variations  in  its  hardness. 

The  hardness  of  the  pulse  is  especially  characteristic  in  contracteS 
kidney  with  hypertrophy  of  the  heart,  also  in  lead  colic  ("  wire  pulse**)- 
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Fhe  pulse  is  tense  also  in  apoplexy  cerebri  and  in  commencing  men%n^ 
gitis,  no  doubt  from  irritation  of  the  vasomotor  centre. 

y.  Basch  has  constructed  a  sphygmomanometer,  which  is  very  use- 
M  for  measuring  exactly  the  tension  in  the  arterial  wall,  and  thus  the 
Uood-pressure.  Unfortunately,  we  cannot  affirm  that  the  absolute 
kightof  the  blood-pressure  in  its  finer  gradations  leads  to  results  that 
kfe  diagnostic  value.  The  reason  of  this  is  that,  as  v.  Basch  himself 
Innd,  the  limits  of  the  normal  are  very  wide  apart ;  moreover,  from 
Ae  &ct  that  the  arterial  pressure  is  the  result  of  two  forces  acting  in 
apposition,  the  contraction  of  the  heart  and  the  active  contraction  of 
tke  yessel.  Lastly,  as  has  already  been  intimated,  the  anatomical 
peealiarity  of  the  arteries  (arterial  sclerosis)  has  an  influence  upon  the 
bardness — ^that  is,  the  compressibility  of  the  pulse.  Tet,  after  all,  we 
tliink  that  v.  Basch 's  instrument  is  very  excellent  for  determining  the 
Tanations  of  the  blood-pressure  in  the  course  of  making  observations 

upon  a  patient. 

6.  Symmetry  of  the  Radial  PuUe. 

As  has  been  already  mentioned,  apart  from  anatomical  variations 
of  the  artery  upon  one  side,  the  pulse  upon  the  two  sides  is  perfectly 
alike  as  to  time  and  quality.  It  may  be  disturbed,  even  to  complete 
ibseDce  of  the  pulse  upon  one  side. 

1.  By  iurgical  diseases  of  the  arm,  as  fracture  of  the  bone,  injuries 
or  operations  which  displace  the  radial,  or  which  result  in  narrowing, 
compression,  or  cicatricial  contraction  of  the  radial,  brachial,  or 
udllary  artery ;  in  which  case  the  pulse  upon  that  side  is  found  to  be 
smaller. 

2.  By  tumors  of  the  chest  cavity,  of  the  supra-  or  infra-clavicular 
fossa,  or  of  the  axilla,  which  press  upon  the  innominate,  subclavian,  or 
•xillary  artery  of  one  side.  They  weaken  the  radial  pulse  even  to 
complete  obliteration. 

S.  By  aneurism  of  the  aortas  innominate  (in  what  way,  see  below), 
slso  by  aneurism  of  the  subclavian,  axillary,  and  brachial  (all  very 
Jwe;  see  works  upon  surgery). 

1  By  emboli  and  atUoctlionotu  clots  toward  the  centre  from  the 
locadoQ  of  the  pulse.  In  this  case  the  pulse  is  commonly  entirely 
Wanting. 

&•  In  pneumothoraXy  also  large  pleuritic  exudation  with   com- 
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pression  and  distortion  of  the  subclavian.  Sometimes  the  pulse  uj 
the  affected  side  is  smaller,  also  frequently  later. 

Sphygmography  of  the  Radial  Pulse. — K.  Vierordt  originat 
the  idea  of  sphygmography.  With  continued  improvements  of  t 
apparatus  the  idea  has  been  further  developed  by  Marey,  Woh 
Landois,  Sommerhrodt^  Riegel  [and  others]. 

Sommerbrodt's  sphygmograph  is  the  one  now  most  generally  used 
but  it  has  defects.  Recently  Ludwig  has  very  decidedly  improve^ 
upon  Marey*s  instrument,  as  it  seems  to  me.  It  can  be  obtaJDei 
from  Petzold,  instrument-maker,  in  Leipzig.  [The  iustmment  devise 
by  Dr.  Richardson,  of  London,  is,  in  the  opinion  of  the  Translator,  th 
most  practically  useful  one  yet  brought  out.] 

The  sphygmograph  has  little  value  for  the  purposes  of  diagnosis 
but  is  of  great  value  in  clinical  instruction. 

In  health  the  pulse-curve  obtained  with  this  instrument  show 
elevations  and  depressions,  ascending  and  descending  line  correspond 
ing  with  the  expansion  and  collapse  of  the  artery.  The  expression 
"apex  curve  "  (c  g)  and  "  curve  at  the  base  *'  (b)  do  not  need  furthe 
explanation.  At  both  these  points  the  curve  stops  only  a  very  smal 
portion  of  time. 

The  ascension  line  (a  1)  is  even  almost  perpendicular;  that  is,  tk 
rise  follows  very  quickly.  The  descent  (d)  is  more  drawn  out  »n< 
shows  several  small  waves,  which  generally  (not  always)  may  b 
distinguished  as  a  marked  elevation  (r),  the  backward-stroke  elevatioc 
caused  by  a  wave  of  blood  which  results  from  the  closure  of  the  sem 
lunar  valve,  and  two  (sometimes  also  three)  or  only  one  weake 
elevation  produced  by  elasticity  (e) ;  the  elastic  secondary  oscillati< 
of  the  wall  of  the  artery  (according  to  Landois^  but  otherwi 
explained  by  others). 

The  elevation  (r),  the  "recoil,"  has  hitherto  been  regarded  aS 
positive  centrifugal  wave  due  to  the  closure  of  the  aortic  valv 
But  recent  investigations  have  shown  that  this  positive  wave  is  c^ 
tri petal,  and  that  it  is  probably  to  be  regarded  as  a  reflected  wa 
from  the  peripheral  end  of  the  circulation  of  the  body,  as  from  t 
end  of  a  closed  tube  (v.  Frey  and  Krehl).  The  opinion  formei 
expressed  that  r  was  more  marked  the  nearer  we  were  to  the  hea 
by  the  new  theory  would  be  explained  by  saying  that  it  was  the  sui 
mation  of  the  reflected  waves  arising  from  the  various  arterial  regioi 


EXAM/yATIOy  OF  THE  CIRCULATOR}-  APPARATUS. 

\\  is  worthj  of  notice  with  regard  to  the  backward-atrokc  elevatioQ 
tW  it  in^reftsea  nith  ttto  diminutioti  of  the  tension  nf  the  artery. 
This  it  is  a  sort  of  indication  of  the  hlooii-preasure.  But  the  eleva- 
Unn proiiuro«l  by  elasticity  ia  just  tho  opposite.     It  is  to  be  n-marked 


Snrmil  pnlMteurve  in  a  heolfhj-  man.  aijed  fwanty-five  yei 


TL,.  f, 


'.  ilie  ephjgmo^raphy  of  other  arteries  that  r  becomes  more 

liL'  nearer  we  go  to  the  heart. 

.Ili>wing  are  the  essential  pitthologi^nil  forma  of  Bphygmo- 
?ra|iliic  pulse- waves ; 

I.  A  descending  line  with  several  very  marked  elasticity  elevations, 
W  malW  back  ward -stroke  elevations  (oflen  difficult  to  make  out) 
"Well  correspond  with  the  increased  tension  in  the  aortic  system 
iWw/ic,  contraeted  kidnry  and  acute  nepkriCta,  etc.). 


--  On  the  other  hand,  diminution  of  the  elasticity  elevation  with 
"wte  )nBrked  hackwanl-strnk©  elevation  shows  diminished  blood- 
F«wre.  Snch  increase  of  r  is  called  "dicrotic,"  and  the  pulse 
"Hicrfiiic  palse."  Such  a  pulse,  even  if  it  is  only  moderately  pro- 
iMwced,  can  be  recognized  by  palpation.  It  occurs  in  certain  condi- 
'WM  which  accompany  a  moderate  diminution  of  strength  of  the 

■"w,  but  especially  a  diminution  of  the  tone  of  the  arteries : 
**■  In  itcule  fthrile  disease$,  and  indeed  in  so  marked  a  degree  and 

"•Mtly  in  tt/p/iiu  ahdominalis  that  in  diagnosis  we  may  attach  some, 

^^^  sinsll,  value  to  this  symplom. 


248  SPECIAL  DIAGXOSIS. 

b.  In  chronic  wa»ting  diseases,  especially  febrile,  more  tliMi  Ot 
in  tviercuhm.  Here,  according  to  my  observation,  it  is  not  ii 
quent. 

e.  In  other  weak  conditions,  aa  after  great  loss  of  blood,  snt 
general  in  nil  forms  of  aniemla. 


iif  dicrotic  [)iil». 


The  above  curves  show  that  in  the  dicrotic  pulse  the  backward-Bti 
elevation  may  fall  in  the  descending  line  {guh-dirrotie  puise),  aa 
as  in  the  middle  of  the  basis  curve  (romphte  dierotie ptUef),  like 
in  the  ascending  line  of  the  next  following  wave  {super-dierotic  jm 
The  Bo-calleil  monocrotic  puhe  (no  visible  back  ward- stroke  elenl 
is  a  sort  of  super-dicrotic  pulse. 

What  has  been  said  in  general  regarding  dicrotic  pulse  expn 
the  diagnostic  value  of  alt  these  forms  of  pulse. 

3.  To  the  pulmg  (v/cr  corresponds  a  curve  with  a  very  t 
ascending  line  and  an  unnaturally  high  apex-curve  (in  conseqaenc 
the  quickness  of  the  arterial  diastole  the  recording  lever  of  the  a| 
ratua  is  always  thrown  too  high  up).     Moreover,  the  apex-corv 


M 


ayjTjoyor  tbs  atcctuToBr  AfFASATvs- 
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,  aad  ibe  dtntBdag  baa  is  dmost  aa  steep  ns  the 

Tbe  ifaiTiiilj  deratms  mre  mvked.     With  pulsus 

itit  mm^irmcy  there  a,  of  coarse,  ao  backward-stroke 

%lkm  wiiliMi  mhe  does  not  close.     Compare  what  has 


Full  cillTa  in  aortic  ImufflcIaDCj,     (Altar  Stoui 


J'uUua  tardiu..  as  in  palpatioD  (see  p.  244)  so  in  the  curvt',  is  ttie 
*•<*  opposite  of  tbe  preceding.  With  it  there  are  usually  niore  com- 
)ltte    loag  of  th«  elasticllv  elevation  and  indistinct  back  wan) -stroke 


I  f^  peculiar  combination  of  pulsus  eflr^r  and  tardu»  inanifmta  itiielf 
BRt"  insufficiency  and  stenosis  of  the  aorta. 


SFECIAl.  PIA'jyoslS. 


Id  puUu»  lartlun  the  qnickuess  of  the  apparatus  is  comjiletelj' 
wanting  on  account  uf  ihe  slowness  of  the  ascension,  hence  it  ilnm 
seems  small  in  comparison  with  the  normal  pulse-wave;  and  with  that 
of  pulsus  coler  (see  above)  siiU  smaller  than  is  really  the  case. 

It  is  quite  impossible  to  form  an  estimate  of  the  sise  of  the  poise 
from  the  spLvgmographic  curve.  The  unequal  pulse  will  generally 
be  very  beautifully  delineated  by  the  apparatus,  but  it  cannot  be  more 
exactly  depicted  than  it  can  be  learned  by  exact  palpation.  It  istru 
tliat  the  apparatus  includes  small  waves  that  the  6nger  cannot  reco^ 
niae,  but  often  these  cuonot  be  distinguished  from  the  elevations 
indicating  the  backward  stroke. 


The  rhythm  of  the  pulse  will,  of  course,  even  if  only  for  a  Tery 
short  distance,  be  very  well  exhibited,  and  it  is  in  this  directioD  that 
the  graphic  delmeaiion  is  very  useful  in  giving  instraetion.  Bvt 
here  sphygmography  is  wholly  wanting  for  diagnostic  purposes,  unee 
every  notable  useful  irregularity  can  be  felt  just  as  well. 

Annexed  is  an  example  of  pulsus  bigeminus  (after  Riegel), 
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DuQifosTiG  Value  op  the  Examination  op  the  Pulse. — From 
j|iM-ba8  been  said  it  is  sufficiently  evident  that  for  the  purposes 
^HkjpKins  palpation  of  the  radial    pulse   is  preferable  to  sphyg- 
S|raplij.     The  latter  is  more  circumstantial,  and  gives,  at  best,  to 
[    one  sufficiently  practised  in  palpation  in  general,  no  better   result 
than  that  it  occasionally  shows  a  dicrotic  pulse  which  the  sense  of 
touch  does  not  detect.     It  very  easily  even  deceives,  especially  regard- 
ing the  size  of  the  pulse,  but  sometimes  also  its  form,  from  reasons  that 
lie  Id  the  apparatus.     The  great  value  of  the  sphygmograph  for  the 
clinician  consists  almost  exclusively  in  its  usefulness  in  giving  instruc- 
tion, for  exhibiting  a  characteristic  anomaly  of  the  pulse  to  a  large 
nomber  of  hearers,  or  it  may  serve  to  show  a  pupil  what  he  ought  to 
feel. 

In  what  follows  will  be  briefly  indicated  in  which  direction  the 
examination  of  the  pulse  is  of  value  for  diagnosis,  and  how  it  can  be 
turned  to  account. 

1.  The  pulse  very  often  directly  serves  to  determine  the  diagnosis ; 

not  that  it  alone  is  sufficient,  but  in  connection  with  other  phenomena 

it  is.    We  are  to  bear  in  mind  here  what  has  previously  been  said 

nguding  the  behavior  of  the  pulse  in  the  various  febrile  diseases. 

JNlui  diseases  of  the  heart  it  especially  has  such  an  important  place 

tadiagDOsis  is  never  to  be  made  without  taking  into  consideration 
eondition  of  the  pulse. 

In  what  follows  is  brought  together  what  can  be  said  regarding  the 
behavior  of  the  pulse  in  the  most  important  of  the  diseases  of  the 
heart 

In  mitral  insufficiency  the  pulse  does  not  markedly  or  notably  vary 
from  the  normal.  But  in  addition  the  signs  of  hypertrophy  of  the 
right  and  left  ventricles  are  present :  systolic  murmur  at  the  apex. 

Mitral  stenosis :  Pulse  absent,  unequal,  or  irregular,  its  frequency 
often  much  increased.  (In  addition,  signs  of  hypertrophy  of  the  right 
ventricle  and  a  presystolic  murmur  at  the  apex.) 

Aortk  insufficiency:    Pulse   quick,   frequency  either   normal    or 

iMfMsed;  generally  equal  and  regular.     In  addition  there  are  the 

«f  hypertrophy  of  the  left  ventricle  and  a  diastolic  blowing 

at  the  aorta.     (For  the  conditions  at  certain  arteries,  etc.,  see 
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Stenosis  of  the  aorta :  Pulse  small,  slow,  normal  or  dimiDished  fre- 
quency, equal  and  regular.     In  addition,  signs  of  hypertrophj  of  the 
left  ventricle ;  only  the  apex-beat  is  often  very  strong  and  a  systolic 
murmur  heard  over  the  aorta. 

Myocarditis:  Pulse  more  or  less  small  and  soft,  almost  alwajs 
irregular  in  quality,  and  generally  so  in  time  (here  especially  we  hard 
sometimes  pulsus  inddens,  bigeminus).  Frequency  is  increased, 
normal,  or  diminished.  Nothing  abnormal  at  the  heart,  or  signs  of 
dilatation  of  one  or  both  ventricles  (or  of  hypertrophy) ;  no  murmurs. 

Pericarditis  eamdativa:  Pulse  strong  if  the  heart  remains  so, 
generally  somewhat  quickened.  In  addition,  at  the  heart  all  signs 
of  its  activity  diminished  or  removed  by  being  covered  over,  marked 
dulness;  in  paralysis  of  the  heart  no  pulse,  or  very  much  quickened; 
sometimes  pulsus  paradoxus. 

We  are  particularly  to  notice  the  opposite  condition  of  the  pulse  in 
aortic  insufficiency  and  stenosis,  and  also  that  in  myocarditis  the  pulse 
may  be  the  only  sign. 

In  combined  valvular  disease  the  pulse  is  of  importance  in  two 
ways :  it  betrays  the  existence  of  a  second  valvular  disease  besides  the 
one  already  made  out,  as  is  especially  the  case  in  mitral  insufficiency 
and  stenosis.     The  latter  near  the  former  may  be  overlooked  because 
very  slight,  or  may  even  be  entirely  wanting,  and  because  it  produces 
hypertrophy  of  the  right  ventricle,  which  is  also  produced  by  the 
former,  for  there  may  be  a  very  small,  unequal,  irregular  pulse,  whic^ 
alone  indicates  the  stenosis.     Also,  an  aortic  stenosis,  besides  insaft' 
ciency  of  the  aorta,  is  sometimes  certainly  discovered  only  by  tb® 
pulse,  since  there  may  be  a  weak  systolic  murmur  at  the  aorta  witho^^ 
stenosis.     Thus  the  question  as  to  which  cardiac  orifice  is  concern^ 
in  the  murmur,  or  whether  we  have  one  murmur  widely  conducted,  ^^ 
two  murmurs  independent  of  each  other,  may  be  determined  by  tt^ 
pulse. 

Moreover,  in  a  patient  with  combined  valvular  disease  the  pul^ 
may  very  greatly  assist  in  determining  which  disease  is  the  mo 
marked  or  important.     This  is  especially  true  in  insufficiency 
stenosis  of  the  aorta  (the  distinctness  of  the  murmurs  is,  of  course,  n 
at  all  indicative,  see  above),  also  of  the  mitral,  or  for  combined 
of  the  aortic  and  mitral  valves. 

Thus  we  would  diagnosticate  a  preponderating  insufficiency  and    ^ 
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tery  slight  stenosis  of  the  aorta  when  we  have  the  signs  of  hyper- 
trophy of  the  left  ventricle,  a  loud  sawing  systolic  and  a  very  slight 
fiistoUc  aortic  murmur  and  a  pronounced  pulsris  celer.     Thus,  with 
I    ike  signs  of  aortic  insufficiency  and  mitral  stenosis,  a  very  small  pulse 
points  to  the  preponderance  of  the  latter. 

It  is  impossible  to  make  a  diagnosis  of  the  particular  heart-lesion, 
either  from  the  general  symptoms  or  from  the  pulse,  so  long  as  there 
is  continued  evidence  of  incompensation. 

Moreover,  in  the  cases  where  the  heart  and  its  action  are  concealed, 
especiaily  in  pericarditis  exudativa,  also  in  emphysema,  sometimes  in 
mari^ed  deformity  of  the  thorax,  displacement  of  the  heart,  tumors  of 
the  chest-wall,  the  pulse  is  the  only  sure  sign  of  what  work  the  left 
Tentride  is  doing.     In  pericarditis  the  contrariety  that  exists  between 

(a  diminishing  apex-beat,  the  slight,  almost  imperceptible,  heart-sound, 
tnd  a  strong  pulse,  is  sometimes  a  very  important  diagnostic  point. 

2.  The  pulse  enables  us  to  judge  of  the  strength  of  the  heart  in  all 

other  possible,  especially  febrile,  diseases.     Even  the  first  examination 

of  the  pulse  furnishes,  in  this  case,  important  information ;  but  the 

signification  of  indications  furnished  by  repeated  examinations  of  the 

poise  (palpation  and  representation  of  its  varying  frequence  upon  the 

temperature-chart)  becomes  very  much  more  valuable.     These  indica- 

^OQs  fiimish  still  more  important  diagnostic  points,  some  of  which 

JiaTe  already  been  spoken  of.     They  have  reference  to  the  beginning 

<^  complications  in  acute  infectious  diseases,  especially  those  afiecting 

4e  heart,  the  lungs  (which  are  very  frequent),  the  kidneys,  as  in  scarlet 

fever,  when  the  pulse  has  greater  tension  and  diminished  frequence, 

^d  to  the  brain  (decline  in  frequency  in  meningitis) ;  also,  the  effect 

of  treatment,  as  of  cold  baths,  may  be  determined  partly  by  the  behavior 

of  the  pulse ;  in  general,  it  often  determines  the  treatment ;  further, 

^e  are  to  mention  all  diseases  which  in  any  way  affect  the  heart,  as 

pleuritis,  pericarditis,  peritonitis,  in  which  the  pulse,  especially  as  a 

measure  of  treatment,  has  any  part. 

II.    OTHER   PHENOMENA   IN   ARTERIES. 

The  Aorta. — Sometimes  a  pulsation  is  to  be  seen  and  felt  in  the 
^^^]  exceptionally,  also,  in  health  (higher  location  of  the  arch); 
^iewise,  in  hypertrophy  of  the  left  ventricle  (most  marked  in  aortic 
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insufficiencj/^  since  this  causes  a  broadening  of  the  commencemeni 
the  aorta) ;  and,  finally,  in  aneurism  of  the  arch  of  the  aorta. 

The  occurrence  of  pulsation  that  can  be  seen  and  felt  in  the  ri^ 
second  intercostal  space  is  always  pathological.  It  occurs  in  hjfp 
trophy  of  the  left  ventricle^  and  also  especially  in  insuffideney  of  \ 
aorta  ;  further,  in  aneurism  of  the  aorta^  see  below.  In  rare  cui 
when  there  is  marked  hypertrophy,  the  second  aortic  sound  may  I 
felt  (of  course,  this  can  never  occur  in  aortic  insufficiency). 

In  rare  cases  of  aortic  insufficiency  the  commencement  of  the  aoii 
is  accessible  for  percussion.  It  is  to  be  remembered  that  here  it 
very  much  broadened,  and  to  the  right  of  the  sternum,  from  the  lowi 
border  of  the  second  rib  to  the  third  rib,  there  is  a  small  area  of  dalneB 
Sometimes  over  the  aorta  (in  the  right  second  intercostal  space),  i 
marked  atheroma,  there  ought  to  be  heard  a  systolic  murmur,  evi 
when  there  is  no  endocarditis  aortica. 

Aneurism  of  the  aorta  requires  a  special  description.  It  mc 
frequently  occurs  in  the  ascending  portion  or  the  arch  of  the  aon 
and  gives  rise  to  the  following  phenomena :  Only  when  the  anearii 
is  large  is  a  swelling  to  be  seen,  and  this,  if  present,  is  seen  eitl 
above  the  sternum  or  close  to  the  right  of  it.  It  generally  pulsates 
that  is,  becomes  larger  in  all  directions — with  the  systole  of  the  hei 
From  stagnation  (see  p.  261)  the  enlarged  veins  of  the  skin  are  v 
early  visible ;  later  they  may  become  red  from  inflammation,  or  evei 
necrotic.  In  large  aneurism,  under  some  circumstances,  when  we ; 
pate,  we  feel  the  pulsation,  and  besides,  not  infrequently,  a  pecu 
whizzing  or  thrill.  With  large  tumors,  also,  it  further  shows  that 
bones  and  cartilages  over  them  have  been  absorbed.  Repeated  m< 
urement  of  the  thorax  shows  a  gradual  increase  of  the  stemo-verte 
diameter.  Percussion  generally  very  early  exhibits  dulness,  usualb 
the  right,  close  to  the  sternum  and  over  the  manubrium  ;  more  ra 
to  the  left  of  the  sternum,  and  this  either  in  connection  with  the  i 
of  heart-dulness  or  distinct  from  it.  Auscultation  not  infrequently 
veals  the  systolic  whizzing,  which  has  already  been  referred  to  as  Ix 
felt,  or  also  only  two  dull,  impure  sounds,  or  they  may  not  be  hear 
all.  The  radial  pulse,  also  the  carotid,  is  not  infrequently  early  u 
one  side  smaller  and  a  little  later  than  on  the  other  in  consequenc 
the  compression  of  the  particular  branches  of  the  aorta  or  distortio: 
their  openings  at  the  point  of  origin.    Aneurism  of  the  ascending  a 
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iffects  the  vessels  of  the  right  side,  and  of  the  arch  of  the  aorta  some- 
times affects  those  of  the  left  side.     Not  infreqaeDtly,  also,  there  exists 
wn.§eiiney  of  the  aorta  with  hypertrophy  of  the  heart     As  by  all 
tamors  in  its  neighborhood,  the  heart  may  be  crowded  toward  the  left 
tide;  also,  we  see,  in  examining  the  larynx,  evidences  of  pressure  by 
these  tumors  upon  the  trachea,  the  oesophagus,  the  left  (seldom  the 
right)  recurrent  nerve,  and  the  large  veins  of  the  body  (p.  261). 

Antwritm  of  the  innominate  produces  about  the  same  symptoms  as 
ineurism  of  the  ascending  aorta,  only  generally  somewhat  higher  up. 

Aneuriim  of  the  descending  aorta  (rare)  may  cause  corresponding 
phenomena  upon  the  left  side,  posteriorly,  near  the  spine.  The  pulse 
in  the  abdominal  aorta  and  its  branches  is  usually  later. 

Aneurism  of  the  abdominal  aorta  (likewise  rare)  is  generally  at  the 
level  of  the  tripus  coeliacus.  It  may  be  felt  as  a  pulsating  tumor  in 
the  upper  part  of  the  abdomen,  and  sometimes  exhibits  the  whizzing 
mentioDed  above. 

Considerable  stenosis  or  even  closure  of  the  aorta  at  the  junction  of 
the  ductus  arteriosus  is  a  very  rare  congenital  condition  which  is  recog- 
nized by  the  fact  that  certain  arteries  furnish  collateral  circulation 
hetween  the  ascending  aorta  and  the  region  of  the  descending  thoracic 
lorta,  or  the  abdominal  aorta.  These  collateral  vessels  become  very 
niQch  enlarged,  and  pulsate  so  as  to  be  seen  and  felt.  Diagnosticallv, 
the  most  important  are  the  internal  mammary,  the  anterior  superior 
and  inferior  epigastric  anteriorly,  the  transversus  scapulae  and  dorsalis 
posteriorly. 

The  Pulmonary  Artery. — In  very  rare  cases  aneurism  of  the 
pulmonary  artery  may  give  rise  to  almost  the  same  symptoms  as 
aneurism  of  the  aorta,  except  in  being  at  the  left  of  the  sternum.  A 
systolic  murmur  over  the  pulmonary  artery  may,  besides,  be  cause^l  by 
•tenosis  of  the  pulmonary  opening  or  by  narrowing  of  the  artery  itself. 
This  may  be  congenital  or  be  developed  later,  in  the  latter  case  by 
shrinking  of  the  upper  portion  of  the  left  lung.  In  such  eases  the 
8Wond  pulmonary  sound  is  generally  accentuated  (hypertrophy  of  the 
''ght  ventricle),  and,  under  some  circumstances,  may  even  be  felt  (.see 
above). 

The  Other  Arteries. — Excepting  during  excitement  of  the  heart 
(hy  mental  excitement  or  physical  exertion),  we  observe  in  health  a 
^ible  pulsation  of  the  carotid  in  the  neck  just  under  the  angle  of  the 
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jaw ;  also  of  the  temporal  artery.     A  marked  pulsation  of  the  carotid 
especially  when  there  is  perfect  mental  and  physical  qaietade,  or, 
again,  a  general  visible  pulsation  of  smaller  vessels,  as  of  the  tempcHiI, 
the  brachial,  in  the  sulcus  of  the  brachial  muscle  or  at  the  bend  otthit 
elbow,  of  the  radial,  peroneal,  dorsalis  pedis,  points  to  hypertrophy  tf 
tie  left  ventricle.     These  abnormal  pulsations  are  most  marked  is 
insufficienct/  of  the  aortic  valves  and  in  arterial  sclerosia  ;  in  the  fint 
case  on  account  of  the  fulness  of  the  pulse,  in  the  latter  case  on  aoooont 
of  the  thickened  and  stiffened  vessels  being  prominent.     In  both 
classes  of  cases  the  smaller  arteries  are  very  tortuous. 

Here,  also,  a  capillary  pulse  is  to  be  mentioned :  alternating  between 
marked  fulness  and  emptiness  of  the  capillaries  occasioned  by  the 
pulse  in  the  arteries,  the  pulse  may  become  visible  under  the  finger- 
nails, more  rarely  over  the  tendons,  in  case  these  variations  are  con- 
nected with  a  large  and  quick  pulse  in  the  arteries,  which,  in  torn, 
have  large  and  quick  alternations  of  size.  Then,  in  examining  the 
finger-nail,  we  see  the  red  part  rhythmically  become  alternately  white 
and  red :  capillary  pulse  of  the  bed  of  the  naiV  This  is  a  sign  of 
aortic  insufficiency  with  marked  hypertrophy  of  the  left  ventricle 
(which  would  also  be  present  in  some  cases  of  marasmus). 

Palpation.      Medium-sized    and    small   arteries    sometimes  fed 
thickened  and  moderately  3tifi*,  or  scattered  in  their  walls  we  fed 
separate  rigid  patches,  very  like  the  plates  of  cartilage  of  the  brondiial 
tubes,  or  the  rings  of  a  small  trachea  ("  goose's  throat ").     The  latter 
become  especially  plain  if  we  slip  the  tip  of  the  finger  up  and  dowu 
along  the  course  of  the  artery.      This  is  the  condition  in  arteruA 
sclerosis.     Hence,  the  vessels  are  often  tortuous  (see  above),  and  sbo^ 
variations  of  the  pulse  (see).     It  is  very  easy  to  recognize  arteri* 
sclerosis  in  the  temporal,  radial,  and  brachial  arteries.       From  tb 
condition  of  these  we  can  correctly  estimate  the  condition  of  otb^ 
arteries  of  the  same  size 

Palpation  of  the  radial  artery  has  already  been  described.     Of  tr* 
other  arteries  of  the  extremities  the  pulse  of  which  we  can  feel 
health,  we  may  mention  the  brachial,  in  many  persons  the  ulnar,  !>- 
crural,  the  popliteal,  and  in  most  people  the  peroneal.     Increas- ' 

f*  This  is  often  an  unfavorable  situation  for  making  the  observation.  Quincke, 
first  described  the  capillary  pulse,  now  recommends  rubbing  gently  a  spot  upon 
forehead.    Berliner  klin.  Wochenschr.,  March  24,  1890.] 
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polsatioD  in  arteries  that  can  be  felt,  its  occurrence  in  small  arteries 
tint  can  be  felt,  which  in  health  are  never  made  oat,  takes  place  in 
dortie  inmffieiency.  A  pulsation  that  can  be  felt  in  the  dorsalis  pedis 
irterjr  is  here  very  frequent,  but  the  same  thing  may  take  place  in 
still  smaller  arteries — in  the  digital,  in  the  coronariae  labii  inferior., 
superiorM  and  the  like.  Very  exceptionally  in  aortic  insufficiency  we 
may  even  observe  an  "  arterial  liver- pulse  ** — that  is,  a  continuous 
to-and-fro  swelling  of  the  liver  from  the  marked  pulse  in  the  arteries 
of  the  liver  (quite  like  the  venous  liver-pulse,  see  p.  266).  Still  more 
rare  is  an  arterial  pulse  at  the  spleen  (see  under  Examination  of  the 
Spleen). 

When  in  symmetrical  vessels,  like  the  two  radials,  we  find  a  pulse 
that  is  unequal  as  to  strength  or  time,  we  may  generally  conclude 
that  there  is  a  mechanical  hindrance  to  the  passage  of  the  blood- 
corrent  We  then  have  to  seek  toward  the  centre  from  the  weaker  or 
later  pulsating  artery  for  a  compressing  tumor,  thrombosis  (autoch- 
thonous or  embolic),  or  for  an  aneurism.  Moreover,  there  are 
observed  variations  of  the  pulse  in  symmetrical  vessels,  caused  by 
vasomotor  influences  from  the  nerve-centres.  Finally,  we  must  not 
overlook  the  possibility  of  anatomical  variations. 

Autcultation,  Mode  of  procedure :  Here,  it  is  to  be  understood 
throughout,  the  stethoscope  is  to  be  employed,  and  that  ordinarily  it 
i>  to  rest  upon  the  surface  without  pressure.  We  auscultate  the 
cirotid  with  the  neck  somewhat  extended,  but  not  stretched,  in  the 
n^terstemo-cleido-mastoid  fossa  or  at  the  angle  of  the  jaw ;  the  sub- 
clavian, in  the  angle  between  the  clavicle  and  the  clavicular  head  of 
the  stemo-cleido-mastoid  muscle ;  the  brachial,  on  the  inner  border  of 
the  biceps  in  the  bend  of  the  elbow,  with  the  arm  slightly  extended ; 
the  cmral,  close  below  Poupart's  ligament. 

Normal  condition.     In  health  we  usually  hear  over  the  carotid,  as 

tdl  as  the  subclavian,  two  sounds— one  corresponding  to  the  pulse, 

vith  the  systole  of  the  heart  (the  conducted  aortic  first  sound  and  local 

diastolic  sound  in  the  vessel).     In  individual  cases  the  first  sound  is 

impure,  or  is  entirely  wanting.     In  health  the  diastolic  heart-sound 

is  never  wanting.     We  sometimes  hear  over  the  abdominal  aorta  and 

the  crural  artery  a  sound  which  corresponds  with  the  pulse,  or  at  any 

rate  arises  locally  from  the  tension  of  the  vessels.     We  usually  hear 

nothing  over  any  of  the  small  vessels.     If  we  press  with  the  stetho- 

17 
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scope  over  the  given  vessel,  then  we  hear  the  so-called  aconstie 
pressure-sound,  not  alone  over  the  aorta  and  subclavian,  bat  also 
regularly  over  the  abdominal  aorta  and  crural  artery,  and  ofloaQj, 
also,  over  the  brachial.  Thus,  over  these  vessels  by  moderate  pressoR 
we  hear  a  pressure- murmur  corresponding  to  the  arterial  pulse ;  bj 
stronger  pressure,  which  almost,  but  not  quite,  closes  the  artery,  dui 
murmur  is  changed  into  a  tone — pressure-tone.  That  these  acoustic 
phenomena,  resulting  from  pressure,  are  everywhere  present,  are  tlw 
chief  reasons  why  the  pathological  conditions  over  the  large  vessd& 
which  are  to  be  mentioned  later,  have  only  conditional  diagnostic 
value. 

We  must  also  mention  a  phenomenon  frequently  present  in  heaUh 
children,  called  ^'cerebral  blowing'*;  it  is  heard  between  the  thin 
month  and  the  sixth  year,  with  the  systole  of  the  heart,  or,  mof 
exactly,  as  a  blowing  corresponding  with  the  carotid  pulse,  which  i 
heard  sometimes  light,  sometimes  tolerably  loud,  over  the  fontanel^ 
while  still  open,  but  also  sometimes  after  it  has  closed,  and  elsewben 
over  the  head.  Jurasz  has,  in  most  cases,  found  at  the  same  time  i 
blowing  over  the  carotid,  and  thinks  that  the  cerebral  blowing  it 
merely  this  murmur  conducted  upward.  He  explains  the  latter  bj 
the  compression  which  the  carotid  sustains  in  the  carotid  canal  during 
the  development  of  the  skull. 

Pathological  conditions.  In  aortic  stenosis  there  will  be  betrd 
over  the  carotid,  in  place  of  the  first  sound,  a  rough  systolic  heart- 
murmur  (the  stethoscope  must  rest  very  lightly). 

In  aortic  insufficiency  the  second  sound  of  the  carotid  and  wb- 
clavian  is  wanting,  or  it  is  replaced  by  blowing  with  the  diastole  of 
the  heart  (rare).  This,  as  well  as  the  systolic  murmur  previooslj 
mentioned,  is  conducted  from  the  mouth  of  the  aorta.  The  formtfi 
arising  in  a  current  of  blood  flowing  forward,  would  naturally,  is  i 
rule,  be  more  loudly  conducted  than  the  latter,  which  comes  froffli 
backward-flowing  blood-current. 

Sounds  in  such  arteries  as  in  health  very  seldom  or  never  furnish  i 
sound,  accompany  aortic  insufficiency^  being  produced  by  the  quich 
and  strong  tension  of  the  vessels  during  their  diastole.  We  then  beti 
a  sound  corresponding  with  the  pulse  over  the  crural,  brachial,  radiil 
even  the  ulnar,  peroneal,  dorsal  is  pedis  arteries;  sometimes,  even 
over  still  smaller  vessels.     A  sound  is  also  observed  over  the  cmn 
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in  high  f every  as  well  as  in  ancemia  and  ehlarotts  (and  as  well  in  some 
Withy  persons). 

A  double  sound  over  the  crural  artery  (Traube)  is  heard  in 
mdividaal  cases  of  aortic  insufficiency.  But  this  phenomenon  has 
also,  although  very  exceptionally,  been  observed  with  mitral  stenosis 
(Weil),  likewise  in  lead-poisoning  (Matterstock),  lastly,  in  pregnancy 
(Gerhardt).  Much  more  important  is  the  double  murmur  which  is 
keard  when  considerable  pressure  is  made  with  the  stethoscope — 
Duroziez's  double  murmur.  In  the  experience  of  observers  thus  far, 
diis  occurs  only  with  aortic  insufficiency,  and  this  when  there  is  good 
compensation,  and  this  has  all  the  greater  significance  from  the  fact 
that  it  is  decidedly  more  frequent  than  was  previously  supposed. 

Doable  sound,  as  well  as  double  murmur,  can  only  occur  when 
there  is  a  large  and  quick  pulse.  In  the  first  phenomenon,  the  double 
sound  is  caused  by  the  sudden  collapse  of  the  artery ;  with  double 
Dormor,  the  second  murmur  is  probably  to  be  explained  by  the  short 
refinx  blood-current  which  may  be  assumed  to  flow  into  the  large 
vessels  when  there  is  aortic  insufficiency  (?).  A  double  sound  can 
also  be  heard  over  the  crural  artery  if  one  of  the  two  sounds,  or  even 
if  both  sounds  arise  from  the  crural  vein.  (See,  regarding  this,  in 
tbe  next  chapter.) 

A  Ryntolic  subclavian  murmur  is  sometimes  heard  on  both  sides,  or 
sor.etimes  only  on  one  side  (especially  the  left),  as  a  very  disturbing 
addition  to  the  breath-sounds  at  the  apex  of  the  lungs.  It  is  stronger, 
or,  perhaps,  only  to  be  heard  toward  the  end  of  inspiration.  When 
it  occurs  upon  both  sides  it,  as  a  rule,  does  not  indicate  a  pathological 
condition;  when  unilateral  it  also  has  no  significance,  and  yet  it 
always  gives  the  suspicion  of  phthisis,  with  which  we  often  meet  it. 
It  is  explained  by  a  temporary  pulling  or  bending,  and,  hence,  nar- 
rowing of  the  subclavian  artery  during  deep  breathing.  In  phthisis 
this  is  caused  by  adhesion  of  the  pleural  surfaces  at  the  anterior  sur- 
face of  the  apex  of  the  lungs.  We  do  not  know  exactly  why  this 
Diunnur  occurs  also  with  persons  apparently  perfectly  healthy,  but  it 
^^v  possibly  be  from  the  same  cause. 

I'Oud  hlotoing  murmurs  over  the  thyroid  glands  sometimes  occur 
JOall  forms  oi  struma.  These  murmurs  may  be  felt.  They  are  not 
^'^frequent  with  struma  of  Basedow's  disease,  but  here  they  are  caused 
V  the  excited  action  of  the  heart. 
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The  marmurs  which  in  some  cases  are  heard  over  aneurism  have 
been  already  mentioned. 

Examination  of  the  Veins. 

We  examine  chiefly,  in  many  cases  exclusively,  the  jugular  veins 
(external  and  internal  in  the  neck),  but  also  the  cutaneous  veins  of 
the  body  and  extremities.     Only  in  special  cases  (thrombosis)  do  the 
deep  veins  of  the  extremities  become  accessible  for  examination.    The 
ophthalmoscopic  examination  of  the  ophthalmic  veins  does  not  come 
within  the  scope  of  this  book.     It  is  important  that  we  are  able  to 
judge  of  the  abnormal  fulness  (engorgement)  of  certain  deep  veins  by 
its  effect  upon  particular  internal  organs,  as  enlargement  of  the  liver 
and  spleen,  also  ascites,  and,  lastly,  the  suppression  of  urine. 

The  examination  of  the  veins  is  made  by  inspection,  or  sometimes 
by  palpation,  and  auscultation. 

INaPECTIOX   AND    PALPATION   OF   VEINS. 

By  these  means  we  ascertain  the  degree  of  fulness,  the  condition  o^^ 
the  circulation,  and,  under  some  circumstances,  the  existence  of  venoiL^ 
thrombosis.  An  unusually  empty  condition  of  the  veins  does  no^ 
come  under  consideration.  This  would  also  be  very  difficult  to  deter- 
mine, for  the  reason  that  even  in  health,  especially  in  fat  people,  tb.e 
superficial  veins  may  be  indistinct  or  entirely  invisible. 

It  remains  to  describe:     1.  Increased  fulness  of  veins;  2.  Circi*- 
lation  in  the  veins  of  the  neck ;   3.  Circulation  in  the  other  veitt^   '» 
4.  Venous  thrombosis. 

1.  Increased  Fulness  of  Veins, 

This  is  the  result  of  stoppage  of  the  blood  in  its  course  toward 
centre.     It  is  general  or  local,  according  to  the  cause  of  the  engor^^ 
ment — whether  this  be  central  or  at  some  place  in  the  course  of  t 
nerves  that  control  the  circulation. 

General  increased  fulness  is  the  result  of  general  venous 
ment.     We  first  recognize  it  by  the  swelling  of  the  internal  a 
external  jugular  veins  upon  both  sides.     The  first  of  these  is  usual 
visible  in  health  (but  not  always,  especially  in  &t  people),  coursi 
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obliquely  over  the  stemocleido- mastoid  muscle.     When  the  head  is 
turned  toward  the  opposite  side  it  usually  swells  still  more.     With 
the  increased  fulness  it  becomes  distinct,  perhaps  can  be  felt.     With 
normal  fulness  the  internal  jugular  cannot  be  made  out,  situated,  as 
it  is,  under  the  stemo-cleido-mastoid  muscle,  where  it  is  divided  into 
the  davicular  and  sternal  portion  just  in  the  angle  between  these  at 
the  bottom  of  the  interstemo-cleido-mastoid  fossa.    Where  it  passes 
into  the  bulbus  jugularis  it  has  a  valve  (ordinarily  exactly  at  the 
upper  border  of  the  stemo-clavicular   articulation,  but  sometimes, 
especially  in   consequence  of  the   engorgement,   located   somewhat 
lughemp).     Abnoimal  fulness  of  the  jugular  vein  fills  up  the  inter- 
sterno-cleido  mastoid   fossa,    or  it  may    cause  a  projection   there. 
Dorsal  posture  increases  the  fulness.     Fulness  of  the  cutaneous  veins 
of  the  trunk  and  extremities,  not  occurring  without  general  engorge- 
ment, is  usually  not  so  pronounced  as  that  of  the  veins  of  the  neck, 
especially  on  account  of  the  marked  oedema  which  accompanies  the 
congestion.     Important  associated  symptoms  of  general  engorgement 
are  cyanosis,  oedema,  effusion  into  the  cavities  of  the  body,  enlarge- 
ment of  liver  and  spleen,  disturbance  of  the  bowels,  and  so-called 
concentrated  urine  (which  see). 

This  condition  arises  when  the  right  heart  is  not  able  to  propel  the 
J^uired  quantity  of  blood  into  the  lungs.  It  occurs  in  various  dis- 
eases of  the  heart,  in  emphysema  of  the  lungs,  and  in  all  the  conditions 
that  lead  to  marked  interference  with  the  action  of  the  heart,  especially 
pericarditis.  The  most  marked  engorgement  occurs  in  general  when 
the  right  side  of  the  heart  is  paralyzed  after  it  has  been  obliged  for  a 
long  time  previously  to  meet  unusual  demands,  and  hence  has  become 
hypertrophied ;  hence  with  mitral,  and,  more  rarely,  pulmonary  defects 
wd  emphysema,  and  likewise,  in  the  very  rare  tricuspid  stenosis  and 
msufficiency  (see  under  3). 

General  abnormal  fulness  of  the  veins  may  also  be  the  result, 
exceptionally,  of  diminished  flow  of  blood  from  the  two  cavse  into  the 
"?kt  auricle  in  consequence  of  pressure  by  a  mediastinal  tumor. 

I^cal  increased  fulness  of  the  veins  may  be  caused  by  a  considerable 

harrowing  or  closure  anywhere  of  a  venous  trunk  by  a  thrombus  or  by 

^'^pression.     The  larger  the  vessel  thus  affected,  the  more  extensive 

^e  area  of  abnormal  fulness.     Thus  sometimes  abnormal  fulness  of 

jugular  and  its  branches,  also  of  the  ophthalmic  vein  (recognized 
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by  the  ophthalmoficope),  will  be  caused  by  a  mediastinal  tumor  whid 
presses  upon  the  cava.     Also  the  superficial  veins  of  the  skull  between 
the  ear  and  the  fontaneUe  will  become  distended  and  tortuous  if  the 
longitudinal  sinus  of  the  dura  is  stopped.     Fulness  of  the  veins  of  an 
arm  points  to  compression  of  the  axillary  vein  (generally  tumors  or 
scars  from  operations  in  the  axilla).     The  swelling  of  single  small 
cutaneous  veins  over  the  sternum  and  in  its  neighborhood  is  &  very 
important  early  sign  of  mediastinal  tumor.     The  cutaneous  veins  of 
the  leg  are  enlarged  when  there  is  thrombosis  or  compression  of  the 
femoral  vein  of  that  side.     The  veins  of  both  legs  may  swell  as  the 
result  of  double  thrombosis  or  compression  of  the  vena  cava  inferior 
or  both  iliac  veins  (ascites,  tumors).     In  all  these  cases  there  may  be 
local  oedema  (which  see).     This  may  even  give  a  better  and  earli^ 
sign  of  local  engorgement,  but,  on  the  other  hand,  it  may  conceal  the 
fulness  of  the  veins. 

In  the  majority  of  such  cases  the  cutaneous  veins  supply  the  neces- 
sary collateral  circulation.  But  this  is  especially  the  case  in  engorge- 
ment of  the  portal  vein  (see  also  Enlargement  of  the  Spleen  and 
Ascites),  whether  due  to  cirrhosis  of  the  liver  or  compression  oi 
thrombosis  of  the  portal  trunk.  Here  we  may  see  the  abdominal 
veins  enlarged,  part  of  which  go  upward  to  the  thorax  and  part  down 
to  the  inguinal  region.  In  individual  cases  there  is  a  crown  of  sucl 
veins  around  the  navel — *'  caput  Medusse  " — since  the  umbilical  vein 
remaining  open,  receives  a  part  of  the  overflow  of  blood  which  th< 
portal  is  not  able  to  carry. 

Very  extensive  enlargement  and  tortuosity  of  a  large  part  of  th< 
cutaneous  veins  of  the  trunk,  or  of  the  chest  (generally  symmetrical) 
or  enlargement  of  single  cutaneous  veins  of  an  extremity  also  occur 
without  any  possible  assignable  cause  (perhaps  closure  of  a  dee; 
branch),  so  that  recently  we  are  inclined  to  the  assumption  that  it 
such  cases  there  is  a  congenital  condition  or  disease  of  the  wall  of  th< 
vein  itself. 

2.  Phenomena  of  Circulation  in  the  Jugvlar  Veins. 

Respiratory  motions.  The  suction-action  of  the  chest  with  inspi 
ration  causes  a  rapid  emptying  of  the  blood  from  the  veins  of  the  bodj 
into  the  heart  during  inspiration,  as  well  as  during  expiration.     Oi 
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the  other  hand,  a  forced  expiration,  likewise  strong  effort,  and  very 
especially  the  increased  internal  pressure  within  the  chest  which 
takes  place  in  coughing  before  each  cough-impulse,  checks  the  dir« 
diarge.  The  alteration  in  the  fulness  of  the  veins  in  the  neighbor- 
hood of  the  heart  which  is  thus  caused  is  usually  only  to  be  ob- 
serred  in  the  jugular  veins.  But  in  normal  fulness  of  these  veins  the 
rimple  respiratory  oscillation  of  their  volume  is  not  noticeable.  Such 
Teina  only  distinctly  swell  with  marked  pressing  and  coughing  (whoop- 
ing-cough), and  then  the  veins  of  the  face  become  very  full.  Yet 
then  the  veins  of  the  neck  are  constantly  abnormally  full  or  engorged, 
then  in  ordinary  breathing  they  show  a  corresponding  to-and-fro 
BwelliDg,  and  with  forced  expiration,  pressing  or  coughing,  they  stand 
(rat  Yery  distinctly.  The  huJbuB  jugularis  may  then  appear  as  a  round 
baDch  between  the  heads  of  the  two  sterno-cleido-mastoidei  muscles ; 
bat  even  the  whole  internal  jugular  may  swell  and  contract  if  the 
Yalveover  the  bulb  does  not  close.  This  phenomenon  occurs  in  the 
most  marked  degree  with  the  labored  expiration  of  emphysema. 
Here,  also,  in  very  rare  cases,  this  variation  in  the  fulness  extends  to 
the  cataneous  veins  of  the  face,  the  chest,  and  arms. 

The  opposite  condition  of  the  veins  of  the  neck,  becoming  tumid 
with  inspiration  and  emptying  with  expiration,  may  be  caused  by 
fibroid  mediastinitis  (mediastino-pericarditis).  The  cause  of  the  phe- 
nomenon, like  that  oi pulsus  paradoxus  (which  see),  is  the  traction  and 
bending  of  the  large  vessels  during  inspiration  (Kussmaul). 

Venous  pulse.  Circulatory  movements  in  the  veins  or  the  neck, 
which  directly  or  indirectly  depend  upon  the  action  of  the  heart,  and 
hence  are  rhythmic,  are  designated  as  venous  pulse.  This  motion 
may  be  communicated,  or  be  really  in  the  vessels  (autochthonous,  real 
pulse).  The  former  is  only  the  pulsation  in  the  carotid  communicated 
to  the  internal  jugular,  which  shows  most  frequently  and  plainly  when 
the  carotid  pulsates  very  strongly,  or  when  the  internal  jugular  is 
^^7  Ml,  or  if  both  conditions  exist.  (For  distinction  between  this 
*^d  genuine  systolic  venous  pulse,  see  p.  267.) 

^e  divide  the  real  venous  pulse,  pulsation  in  the  veins  of  the  neck, 
^nto  that  which  occurs  in  health,  the  so-called  ''normal,"  or  negative; 
^^  the  positive,  which  is  always  pathological.  The  normal  venous 
P'llse  is  presystolic,  and  usually  is  only  observed  in  the  external 
J'^lar.     It  would  be  best  designated  as  a  collapse  of  the  vein 
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accompaa^iDg  the  systole  of  the  heart ;  for  the  external  jogolar,  ex- 
actly corresponding  with  the  apex-beat  and  the  carotid  puise,  quekly 
empties  itself  and  immediately  again  slowly  fills,  soroetiines  risibly 
two  intervals,  bo  that  it  attains  ita  complete  distention  before  tbe  lu 
systole  of  the  heart,  and  hence  is  presystolic. 

This  phenomenon  depends  upon  the  part  the  auricle  plays  in  ike 
action  of  the  heart:  during  the  ventricular  systole  it  is  in  diaatol^ 


^k  and  thus  favors  the  Qow  of  blood  from  the  veins.     Shortljr  after  tbe 

^H  beginning  of  the  ventricular  diastole  it  begins  to  contract,  and  llisa 

^^m  the  flow  of  the  venous  blood  from  the  cava  into  the  auricle  ia  impeded. 

^^M  It  seems  to  me  that  the  first  elevation  of  the  ascending  side  of  the 

^^K  tracing  of  the  curve  of  the  venous  pulse  has  not  yet  been  cxplainol. 

^^1  In  health  this  pulse  is  seen  to  a  very  small,  scarcely  noticeable  Aegnt : 

^^1  it  is  beautifiiliy  seen  in  dogs  when  tlie  jugular  i^  laid  bare.     Id 

^H  healthy  persons,  without  any  known  reason,  it  ia  iu  some  cans  stmnj 

^H  enough  to  be  observed.     But  it  is  still  stronger  sometiines  when  the 

^B  external  jugular  is  abnormally  full,  hence  in  engorgement.     Often 

^H  this  pulse  occurs  only  indistinctly,  its  rhythm  is  difficult  to  recogniu. 

^H  and  also  affected  by  the  pulsations  of  the  carotid.     Then  we  speak  a) 

^B  undulation  in  the  veins  of  the  neck. 

^H  The  positive  venous  pulse  is  systolic,  hence  is  contempofMwaai 

^1  with  the  carotid  pulse.     It  is  a  pathognomonic  sign  of  insuffideiK; 

^H  of  the  tricuspid  valve,  and  is  caused  by  the  contraction  of  the  ri^> 

^1  ventricle,  which  causes  a  regurgitant  positive  blood-wave  into  the  ctn 

^^  and  its  nearest  branches  through  the  imperfectly  closed  right  Mtna 
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^^■KntiniM.    It  firsi  and  most  murkediy  appears  in  the  internal  jugulars        ^^^H 
^■^  Aeir  Wb,  and  generally  only  here.     The  very  direct  course  of  the        ^^M 
^■uuiQnimue  and  riglit  jngular  from  the  cava  causes  tlie  right  jugular         ^^H 
^H  ■'eintoiWw  the  phenomenon  more  frotinently  and  stronger  than  the          ^^H 

m                                                                           ^H 

F         If  ihv nira  of  the  YGin  closes  above  the  bulb  of  tlie  jugular  then        ^^H 
■       »«  r(!gttrgiiaai  wave  ends  there.     This  pushes  the  bulb  up  and  dis-        ^^H 

^^                                                                                  FlQ.                                                                                                                          1 

J 

m 

' 

c  U0^^R^^H^^^|S^^|B^^^| 
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■ 
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U)d  it  is  then  seen,  enlarged  and  pulsating,  in  the  inter-                    1 
do-mastoid  fossa  (bulbar  pulse).     The  bound  of  the  pulse-                      'i 
nst   the  valve    sometimes  causes  a  valvular  sound  in  the 
But  ordinarily  the  valve  is  insufficient  from  previous  en- 
(or  is  congenitally  so),  or  it  becomes  so  from  the  distending 
the  pulse,  and  then  the  pulse-wave  passes  into  the  internal 
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jugular,  and  exceptionally  also  into  its  branches  in  the  hce,  Thk 
systolic  pulse  must  likewise  be  supposed  to  be  propagated  to  a  certain 
extent  also  in  all  other  veins  that  are  directly  given  off  from  the  cavt; 
but  they  cannot  be  examined  except  in  a  large  venous  territory :  the 
veins  of  the  liver.  Here  the  pulse  manifests  itself  by  a  constant 
systolic  swelling  and  diastolic  collapse  of  the  organ,  the  venous  liver 
pulse.  Palpation  of  a  liver  thus  constantly  enlarged  frequently 
shows  the  phenomenon  of  systolic  venous  pulse  to  a  high  degree. 

The  systolic  jugular  pulse  may  be  graphically  represented,  as  is 
shown  in  Fig.  75. 

The  mode  of  procedure  in  palpating  the  liver  is  as  follows :  One 
hand  is  placed  upon  the  right  hypochondrium  or  the  epigastrium,  the 
other  is  passed  around  the  chest  at  the  level  of  the  eleventh  and  twelfth 
ribs  posteriorly.  We  can  then  feel  that  the  organ  is  systolicaDy 
enlarged,  and  thus  we  may  avoid  confounding  it  with  lifting  up  of  the 
liver  by  the  aorta  or  even  with  marked  epigastric  pulsation.  More- 
over, we  recognize  the  liver-pulse  in  this  way  easier — that  is  sooner— 
than  by  simply  palpating  in  front.  The  liver  is  usually  enlarged,  al- 
most always  by  the  previously  existing  engorgement  (see  Enlargement 
of  the  Liver) ;  at  least,  it  immediately  becomes  so  if  tricuspid  inBof- 
ficiency  occurs,  as  we  very  distinctly  observed  in  a  case  of  mitrtl 
insufficiency  and  stenosis,  in  which  relative  tricuspid  insufficiency 
occurred,  then  subsided  and  again  reappeared. 

Arterial  liver-pulse  is  exactly  like  venous  liver-pulse  in  its  phenomena 
(in  aortic  insufficiency,  see  p.  257). 

For  the  production  of  a  recognizable  venous  liver-pulse,  as  well  tf 
a  strong  jugular-pulse,  there  is,  of  course,  required  a  certain  moderate, 
and,  if  it  has  not  been  met  with  before,  also  it  must  not  be  too  fre- 
quent action  of  the  heart.  As  the  heart  grows  more  and  more  weak 
the  liver-pulse  fails  and  the  jugular-pulse  gradually  becomes  smaller 
and  more  slow,  until  finally  there  is  only  a  slight  to-and-fro  movement 
of  the  vein. 

In  order  to  make  a  differential  diagnosis  of  the  different  kinds  of 
pulse  in  the  veins  of  the  neck  it  is  necessary  to  bear  in  mind  the  fol- 
lowing :  1.  The  transmitted  pulse  will  be  best  distinguished  from  the 
positive  real  pulsation,  occurring  at  the  same  time  with  it,  by  placing 
the  finger,  or,  better  still,  a  pleximeter,  with  its  edge  in  the  middle  of 
the  neck  i  pon  tbe  vein  :  if  the  pulsation  is  communicated  it  disappears 
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in  the  central  empty  portion  and  becomes  more  distinct  in  the  periphery 
from  the  engorgement  of  the  distended  portion ;  on  the  other  hand,  a 
positiye genuine  pulse  remains  centrally  unchanged.  2.  The  negative 
tne  poise  is  distinguished  from  the  positive  and  from  the  communicated 
pibation  generally  by  comparison  with  the  apex-beat  as  well  as  by 
comparison  with  the  carotid  pulse.  (We  seize  the  left  carotid,  and 
It  the  same  time  observe  the  right  jugular.)  It  is  also  to  be  observed 
that  with  the  negative  pulse  the  collapse  of  the  vein  is  usually  quick 
and  that  it  refills  slowly.  In  this  way,  with  a  little  practice,  one  can 
often  immediately  judge  correctly. 

In  order  more  exactly  to  observe  and  study  these  phenomena  it  is 
well  to  have  the  patient  for  a  time  breathe  very  superficially,  or,  if 
possible,  to  hold  the  breath,  so  as  to  eliminate  the  respiratory  to-and- 
fro  swelling  of  the  veins. 

We  most  still  mention  some  occurrences  that  are  extremely  rare  or 
are  of  very  little  diagnostic  value  : 

Diastolic  collapse  of  the  cervical  veins  (Friedreich),  which  looks 
very  like  systolic  venous  pulse,  sometimes  occurs  in  adhesive  pericar- 
<iitis  and  fibroid  mediastinitis,  and  is  connected  with  systolic  drawing- 
in  in  the  neighborhood  of  the  heart  which  occurs  with  this  condition. 
The  springing  forward  of  the  heart  in  the  diastole,  together  with  the 
forward  movement  of  the  anterior  wall  of  the  chest,  probably  pro- 
duces an  aspiration  of  the  contents  of  the  large  veins. 

Systolic  venous  pulse  may  exceptionally  occur  with  mitral  insuf- 
ficiency and  open  foramen  ovale:  through  the  latter  and  the  left 
ostium  venosum  the  contraction  of  the  left  ventricle  produces  a 
recurrent  pulse-wave  in  the  cav»  and  their  nearest  branches  (very 
iMe,  being  thus  far  only  observed  in  one  case). 
Double  positive  venous  pulse  (Leyden)  is  observed  in  hemisystole. 

3.  Phenomena  of  Circulation  in  other  Veins, 

Systolic  true  pulse  may,  as  has  already  been  mentioned,  be 
propagated  to  the  veins  of  the  face,  but  this  is  rare.  It  has,  in 
"^dividual  cases,  even  been  observed  in  the  cutaneous  veins  of  the 
^^)  in  the  small  branches  of  the  internal  mammary  (of  which  I  have 
8wn  one  case),  in  the  vena  cava  inferior  (Geigel),  etc. 

The  80K»dled  progressive  venous  pulse  (Quincke)  has  been  seen  in 
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the  veins  of  the  hand  and  the  back  of  the  foot  with  existing  caf^       % 
pulse  (aortic  insufficiency,  also  in  severe  anaemia;  likewise rejT^     i 
to  have  been  seen  in  health),  as  a  pnlserwave  flowing  centrally^ 
later  appearing  as  the  radial  pulse  (a  very  great  rarity).    It  • 

be   regarded  as  nothing  else  than    the   arterial   pulse  propagi^^^ 
through  the  capillaries. 

4.    Venous  Thrombosis. 

The  transformation  of  the  soft  venous  tubes  into  firm  round  coi 
that  can  be  felt  exhibits  venous  thrombosis.  The  thrombosed  vesi** 
may  often  also  be  perceived  by  pressure.  In  internal  medicine,  o» 
especial  interest  and  importance  is  thrombosis  of  the  large  veins  of  th« 
lower  extremities  as  it  sometimes  occurs  in  the  course  of  severe  acnti^ 
infectious  diseases,  as  the  result  of  chronic  invalidism,  and  in  marasma^ 
of  the  aged.  Frequently,  but  never  while  resting  in  bed,  it  occurs  it^ 
the  oedema  of  engorgement  in  the  affected  limb. 

AUSCULTATION   OF   VEINS. 

1.  Sounds  and  murmurs  of  short  duration  are  sometimes  heard 
over  the  jugular  and  crural  veins  : 

In  tricuspid  insufficiency  there  is  a  systolic  recurrent  blood-wave, 
which,  by  its  impulse  against  the  closing  valve  above  the  buUm^ 
jugularis  and  against  those  in  the  crural  vein  at  Poupart's  ligament, 
and  talso  by  the  sudden  tension  of  the  vein  itself,  causes  a  sound  which 
will  be  heard  by  very  lightly  placing  the  stethoscope  at  these  points. 
But  a  sound  has  also  been  heard  where  the  crural  valve  was  defective. 
In  such  cases  it  must  be  alone  caused  by  the  sudden  tension  of  the 
venous  tube.  If  these  valves  are  insufficient  there  may  be  a  corre- 
sponding short  murmur  (very  rare). 

»Iu<j;ular  sound  generally  accompanies  the  bulbar  pulse  of  tricuspid 
insufficiency.  A  venous  sound  over  the  crural  is,  however,  rare, 
because  the  recurrent  wave  only  exceptionally  reaches  this  vessel 
Quite  exceptionally  there  may  be  with  tricuspid  insufficiency  a  double 
sound  over  the  crural  vein,  indicating  first  auricular,  then  ventricular, 
contraction  (Friedreich).  It  can  be  distinguished  with  certainty  from 
the  sounds,  double  sounds,  and  murmurs  of  the  crural  artery  only 
when  there  exist  signs  of  aortic  or  tricuspid  insufficiency  (hence,  how 
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■Ball  is  the  diagnostic  value  of  these  phenomeDa !).  Crural,  arterial, 
ind  Tenons  sounds  may  be  combined  ^hen  there  exist  at  the  same 
tioe  aortic  and  tricuspid  insufficiency. 

Xow  and  then,  even  in  health,  especially  in  thin  persons,  a  sound 
s  prodoced  over  the  crural  vein  by  sudden  straining  or  coughing 
(expiratory  valvular  sound  in  the  crural  vein — Friedreich). 

2.  A  continuous  murmur,  designated  as  venous  humming,  venous 

oonnur,  or  buzzing,  is  often  heard    in  anscmic,  and  especially  in 

eUorotic,  patients,  but  sometimes  also  in  many  healthy  persons,  over 

Ae JQgular  veins.     It  is  usually  louder  on  the  right  side.     It  sounds 

fikearcgalar  humming  or  a  very  fine  whizzing  or  like  the  humming 

of  t  top.    If  it  is  very  marked  it  can  also  be  felt.     The  murmur  is 

CMsedby  the  whirl  in  the  blood  as  it  flows  from  the  narrow  jugular 

into  its  wider  bulb.     The  whirls  are  the  more  marked,  the  more  rapid 

the  stream ;  and  hence  the  murmur  becomes  louder  in  deep  inspiration, 

and  for  the  same  reason  it  is  generally  louder  in  the  upright  position 

than  when  lying  down.     And  likewise  it  is  not  infrequently  louder  in 

the  diastole  than  in  the  systole  of  the  heart.     Also,  the  predominance 

of  the  right  jugular  over  the  left  is  explained  by  the  difference  in  the 

rapidity  of  the  current  caused  by  the  different  shape  of  opening  into 

4e  cava  (see  above,  p.  265).     This  murmur  will  be  increased  by  slight 

compression,  as  may  be  produced  by  the  stethoscope  or  by  turning 

the  head  to  the  opposite  side.      This  latter  effect  comes  from  the 

tension  of  the  fascia  colli,  and  probably  also  from  the  contraction  of 

the  omo-hyoideus  muscle. 

As  to  what  the  occurrence  of  this  murmur  meaus  we  must  rest  upon 
the  old  idea  that  it  chiefly  occurs  with  anaemic  and  especially  chlorotic 
patients.  Friedreich's  claim  that  it  is  more  marked  in  these  cases, 
while  in  health  it  is  usually  only  to  be  heard  as  a  soft  humming, 
seems  to  me  to  be  very  far-fetched.  Strictly  speaking,  no  diagnostic 
importance  is  to  bo  attached  to  this  phenomenon. 

Similar  murmurs  occur  exceptionally  in  other  veins,  and  it  is  to  be 
noted, almost  exclusively  in  anaemia;  thus  in  the  large  veins  of  the 
extremities  and  also  in  the  intrathoracic  trunks.  Here  the  murmur 
is  always  much  stronger  during  the  heart's  diastole  and  can  thus 
appear  to  be  interrupted.  It  has  already  been  mentioned  that  Sahli 
declared  the  anaemic  heart- murmurs  to  be  in  part  propagated  from 
the  Tenons  trunks  in  the  chest. 
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Examination  op  the  Blood. 


PRELIMINABT  REMARKS. 


In  health  the  entire  quantity  of  blood  in  the  body  amounts  to  aboat 
one-thirteenth  of  its  weight.     At  the  bedside  we  can  in  no  way  reach 
an  approximation  of  the  quantity  of  the  blood,  although  it  is  erident 
that  the  capacity  of  the  arteries  (assuming  that  there  is  an  equal  pro- 
portion of  blood  in  the  circulation)  must  in  general  determine  the 
total  quantity  of  blood.     But  the  loss  arising  from  this  defect  in  oar 
methods  of  examination  is  only  very  small,  because,  according  to  oar 
present  knowledge,  the  quantity  of  the  blood  is  affected  in  a  way  that 
is  characteristic  and  understood  by  us  only  in  isolated  conditions,  is 
for  instance,  immediately  after  loss  of  blood,  with  extensive  waterj 
discharges,  as  in  Asiatic  cholera  and  in  severe  diarrhoea,  especially  in 
children. 

On  the  other  hand,  according  to  our  present  knowledge  of  path- 
ology, and  our  methods  of  examination,  there  are  a  number  of  condi- 
tions of  the  blood  which  relate  to  its  morphological  constituents  or 
morphological  admixtures,  which  are,  as  also  the  amount  of  haemo- 
globin, and  certain  relations  of  this  substance  with  0,  CO,,  etc,  of 
the  greatest  importance  in  recognizing  certain  diseases.  There  are 
some  less  important  diagnostic  chemical  departures  from  the  normal. 

Besides  the  inspection  of  the  skin,  which  is  not  entirely  without  value, 
the  methods  which  chiefly  come  into  consideration  are :  the  examina- 
tion of  a  drop  of  blood  with  the  naked  eye,  spectroscopic  examination, 
and  that  which  is  made  with  certain  apparatus  for  approximatire 
determination  of  the  intensity  of  the  color  (amount  of  haemoglobin). 

1.   Color  and  Spectroscopic  Character  of  the  Blood. 

Blood  taken  directly  from  a  healthy  person  is  of  a  recognized  color; 
if  arterial  it  is  brighter,  rich  in  oxygen,  that  is,  rich  in  oxyh«mo- 
globin.  If  venous,  it  is  darker ;  if  bluish-red,  it  is  poor  in  oxygen. 
The  marked  deficiency  of  oxygen  in  the  blood  of  a  person  suffering 
from  dyspnoea  or  venous  engorgement,  or  both,  makes  the  blood  xerr 
dark.  In  carbonic  acid  poisoning  the  blood  is  bright  cherrj-red^ 
from  chlorate  of  potash,  anilin,  and  in  severe  poisoning  by  hTdr>- 
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ryanic  acid  and  nitrobenzole  it  is  brownish-red  or  chocolate  color.    In 
severe  anaemia  and  chlorosis  (hydrsemia)  the  blood  is  watery;    in 
marked  leukaemia  it  looks  a  peculiar  whitish-red  as  if  mixed  with 
milk,  or  chocolate  color. 

These  changes  in  the  color  of  the  blood  all  have  an  effect  upon  the 

oalor  of  the  patient's  skin,  as  has  partly  already  been  mentioned. 

Bence  patients  with  carbonic  acid  poisoning  look   strikingly  rosy, 

while  in  poisoning  with  chlorate  of  potash,  anilin,  and  nitrobenzole 

the  skin  and  mucous  membrane  is  a  peculiar  grayish  blue  or  black 

eolor.    These  discolorations  of  the  skin,  as  well  as  the  differences 

in  the  color  of  a  drop  of  blood  obtained  by  pricking  with  a  needle, 

have  too  little  distinction  to  be  directly  of  diagnostic  use.     But, 

especially  with  regard  to  the  poisons  that  have  been  mentioned, 

if  they  are   recognized   as   unusual,   they  demand   that   a   timely 

and  thorough  examination  of  the  blood  be  made  by  the  spectroscope 

or  microscope.     In  this  lies  the  great  value  of  a  knowledge  of  these 

discolorations. 

For  recognizing  haemoglobinsemia  (from  the  haemoglobin  that 
tppears  in  solution  in  the  serum  of  the  blood  originating  from  the 
red  blood-corpuscles)  it  is  necessary  to  employ  a  wet  cupping-glass. 
Tbe  blood  thus  withdrawn  is  allowed  to  stand  covered  for  twenty -four 
boors,  if  possible  in  an  ice  chest,  and  then  the  serum,  separated  from 
tbe  coagulum,  is  to  be  examined.  That  from  normal  blood  is  yellow, 
in  haemoglobinaemia  it  is  rubine-red,  and  in  the  spectroscope  gives 
the  bands  of  oxyhaemoglobin  (see  below). 

Approximative  determination  of  the  amount  of  haemoglobin :  A 
diminiition  in  the  amount  of  the  haemoglobin  may  be  conditioned 
QpoD  a  diminished  number  of  red  corpuscles  or  upon  a  decrease  in  the 
amount  in  single  corpuscles,  or  upon  both  (see  below).  It  is  recog- 
inied  by  the  paleness,  and  if  the  loss  be  very  great,  the  practised  eye 
Agnizes  it  by  the  clear  watery  look  of  a  drop  of  blood.  A  variety 
of  apparatus,  called  haemochromometer,  has  been  devised  for  deter- 
^ning  this  condition  (Quincke,  Bizzozero),  but  recently  these  have 
"^cn  surpassed  in  simplicity  and  utility  by  the  haemometer  of  Fleischl. 
•*^e  principle  of  this  is  as  follows : 

A  certain  very  small  quantity  of  blood  (obtained  by  a  prick)  is 
^uuiedby  a  definite  quantity  of  water,  and  then  by  lamp  or  gjislight 
^®  color  of  this  mixture  is  compared  with  the  color  of  a  glass  wedge 
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which   has   been   colored  with    Cassias'  gold   purple   and  carries  a 
movable  scale.     Upon  this  scale  the  figure  100  corresponds  with  the 
intensity  of  color  of  a  mixture  of  normal  blood.     Material  that  bas 
less  intensity  has  the  numbers  90,  80,  etc.,  down  to  10,  thus  giving 
directly  the  percentage  relation  of  the  mixture  of  blood  that  is  being 
examined  to  that  of  normal  blood  with  reference  to  the  ijuantity  of 
hsemoglobin.     Thus  90  indicates,  if  the  mixture  of  blood  has  been 
properly  prepared  and  corresponds  in  color  with  the  color  of  the  glass 
wedge  at  that  point  of  the  scale,  that  this  blood  contains  only  ninety 
per  centum  of  normal  quantity  of  hsemoglobin. 

But  the  determination  of  the  exact  quantity  of  hsemoglobin  can 
only  be  made  by  quantitative  spectrum  analysis  (K.  Vierordt).  It 
would  exceed  the  limits  of  this  book  to  give  a  description  of  the 
method  of  procedure. 

Spectroscopic  condition  of  the  blood.  In  certain  cases  its  examin- 
ation has  decided  significance.  Recently  it  has  been  rendered  very 
much  more  easy  by  very  practical  clinical  and  uncomplicated  apparatna, 
of  which  we  may  mention  the  spectroscope  devised  by  Desaga  (Heidel- 
berg), and  still  more  recently  Bering's  very  cheap  spectroscope  without 
lenses.  According  to  our  own  experience  and  also  the  opinion  of 
Jaksch,  the  latter  after  a  little  practice  is  entirely  satisfactory  for 
clinical  purposes. 

In  three  classes  of  cases  the  spectroscopic  examination  of  the  blood 
gives  a  valuable  result :  in  hsemoglobinaemia  there  is  no  doubt  about  the 
presence  of  the  coloring  matter  of  the  blood  in  the  serum  (see  previous 
page)  if  the  serum  shows  the  absorption  band  of  oxyhsemoglobin ;  one 
in  yellow  near  green  (close  to  D,  Frauenhofer),  and  one  in  green  nmr 
the  former,  between  D  and  E.  Moreover,  in  carbonic  oxide  poisoning 
there  appear  in  the  blood  two  absorption-bands  which  are  very  netf 
the  two  above  mentioned,  only  a  little  nearer  the  violet  line,  and 
hence  they  may  be  confounded  with  them,  but  they  are  very  distinctly 
separated  from  bands  of  oxyhiemoglobin  in  that  they  do  not  disappear 
on  the  addition  of  ammonium  sulphate  (since  carbonic  oxyhemoglobin 
is  not  thus  reduced). 

Lastly,  it  has  recently  been  discovered  that  in  poisoning  with 
chlorate  of  potash  inetluemoglobin  occurs  in  the  blood  m  the  living 
organism.  In  acid  and  neutral  solutions  this  causes  an  absorption- 
band  in  yellow  (between  C  and  D,  besides  three  others  more  &int), 
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uliich  coincide  with  that  of  hsematin,  but  which  are  distinguished 
{rom  it  in  that  upon  the  addition  of  ammonium  sulphate  it  first 
«  giveB  place  to  the  absorption-bands  of  oxyhsemoglobin,  then  to  that 
ofO-free  haemoglobin  (a  broader  band  from  D  almost  to  £  in  green 
Uid  yellow).     In  alkaline  solution,  methsemoglobin  shows  a  narrow 
knd  in  yellow  near  to  D,  and  one  in  yellow-green  and  green. 

There  are  still  other  changes  in  the  blood  partly  relating  to  its 
color  and  partly  relating  to  its  behavior  in  the  spectrum,  when  animals 
are  poisoned,  but  they  do  not  seem  to  require  mention  in  this  book. 

2.  Microscopic  Examination  of  the  Blood. 

Mode  of  procedure.  When  we  wish  to  examine  a  patient's  blood 
f  we  first  clean  an  object-glass  and  a  cover  as  carefully  as  possible. 
'  Then  cleaning  the  tip  of  the  finger  with  water  or  a  J  per  cent,  solu- 
tion of  salt  as  carefully  as  possible,  we  puncture  the  finger-tip  with 
a  clean  needle  and  allow  a  drop  of  blood  as  it  escapes  to  fall  upon  the 
object-glass  and  without  pressure  cover  it,  or  we  move  the  cover 
,  without  disturbing  the  finger,  over  the  escaping  blood,  and 
immediately  very  cautiously  place  it  upon  the  object-glass.  It 
is  not  advisable  to  squeeze  the  patient's  finger  in  order  to  force  the 
Mood  out. 

In  examining  for  microorganisms  all  instruments  or  apparatus  must 
be  especially  cleaned,  and  the  finger  scrubbed  with  soap  and  a  brush, 
then  with  alcohol  and  ether.  According  to  the  special  object  of  the 
examination  we  employ  a  magnifying  power  of  from  300  to  700 
diameters. 

If,  instead  of  the  finger,  we  prick  the  lobe  of  the  ear,  it  is  just  as 
^ell,  and  the  whole  proceeding  is  much  less  painful  to  the  patient. 

The  normal  structures  of  the  blood  consist  of  red  and  white  blood- 
^T)uscles,  and  blood-plates.  Clinically  the  latter  of  these  have  pre- 
viously had  no  interest.  The  pathological  conditions  that  are  recog- 
i^izable  by  the  microscope  may  be  divided  into  alterations  in  the 
^wnber  or  appearance  of  the  blood-cells,  and  into  foreign  substances, 
^  microorganisns. 

Iq  general,  we  again  distinguish  the  changes  in  the  number  and 
cl^J^racter  of  the  blood-corpuscles  with  reference  to  diminution  of  the 
^^  corpuscles  (oligocythsemia)  and  changes  in  the  structure  and  size 

18 
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of  the  red  corpuscles  (poikilocythsemia   and   microcythsemia).    Bat 
these  forms  often  pass  into  each  other. 

1.   OUgocytha>mia^  diminution  in  the  number  of  red  corpuscki,  is 
the  change  which  takes  place  in  anaemia  (not  in  chlorosis).    If  Terjr 
marked,  it  is  even  recognized  by  the  watery  appearance  of  a  drop  of 
blood.     At  all  events,  by  the  practised  eye  it  may  be  recognised 
without  farther  examination  of  the  ordinary  microscopical  preparation 
(although  very  little  reliance  can  be  placed  upon  such  a  8uper6cul 
examination).  For  exactly  determining  the  number  of  blood-corpuscltt 
we  employ  an  apparatus  devised  for  counting  the  corpuscles  in  a  gi?cii 
quantity  of  blood. 

It  is  in  the  first  place  to  be  remarked  that  counting  of  the  rec 
corpuscles  is  very  seldom  absolutely  necessary  for  making  a  diagnosi 
of  the  different  forms  of  anaemia  (of  which  see  below),  but  it  may  be  c 
great  value  in  judging  of  the  course  of  a  given  disease,  especially  « 
regards  the  effect  of  treatment. 

The  Thoma-Zeiss  apparatus  for  counting  the  number  of  corpuscle 
is  the  best  of  all  those  now  in  use.     It  consists  of  a  mixer  and 
Hay  em's  counting  chamber. 

The  mixer  serves  to  distribute  the  blood  in  as  equal  a  manner  e* 
possible,  a  very  important  point.  For  thinning  the  blood  a  3  p^ 
cent,  solution  of  salt  is  recommended.  The  mixer  is  a  kind  d 
measuring  pipette  with  a  very  fine  canal,  and  with  a  spherics 
enlargement  containing  a  little  glass  ball.  The  portion  of  the  tubii 
below  the  cavity  has  the  marks  0.5  and  1.0.  Just  above  the  cavity 
is  the  mark  101.  The  first  two  marks  are  those  to  which  the  blood, 
directly  after  it  has  been  drawn  from  the  finger,  is  sucked.  If  we 
wish  a  mixture  of  1  to  200  we  draw  it  up  to  0.5;  if  a  mixture  oi 
1  to  100  to  1.0.  In  both  cases  we  wash  off  the  blood  clinging  to  th< 
point,  and  draw  in  a  3  per  cent,  solution  of  salt  to  101.  Ther 
the  mixer  is  shaken  several  times  so  that  the  glass  ball  equally  mixe 
its  contents.  We  next  expel  the  contents  of  the  fine  tube,  whicl 
consist  of  salt  solution,  after  which  we  fill  from  the  mixture  t 
Ilayem's  counting  chamber.  This  consists  of  an  object-glass  with  t 
circular  excavation;  it  is  a  space  exactly -j^ mm.  deep,  the  floor  o 
which  is  divided  into  microscopic  squares,  whose  sides  are  -jV  ™™ 
long.  The  cubic  capacity  of  the  space  over  each  square  is  ^  X  ^ 
X  ^  c.mm.  =  ^\p5^  c.mm. 
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Into  this  cavity  some  of  the  blood-mixture  is  blown   and   then 
covered  with  a  glass  cover  after  carefully  expelling  any  air  bubbles. 

After  waiting  a  moment  in  order  that  the  blood-corpuscles  may  as 

fiff  as  possible  equally  distribute  themselves,  we  magnify  it  about  50 

£ameters  and  count  the  number  of  corpuscle  in  the  larger  number 

of  the  above-named  squares,  and  thus  obtain   an   average  of  the 

omtentB  of  say  sixteen  of  them.     The  oft;ener  these  sixteen  squares 

ire  counted,  the  greater  will  be  the  accuracy  of  the  result.     We  can 

ctlculate  the  number  of  corpuscles  in  a  cubic  millimetre  from  the 

proportions  of  the  mixture  and  the  cubic  contents  of  the  squares,  as 

giren  above. 

Immediately  after  use,  the  mixer  must  be  most  careftilly  washed 
with  water,  alcohol  and  ether. 

Normally,  in  a  cubic  millimetre  of  human  blood,  there  are  in  the 
male  about  five  million,  in  the  female  about  four  and  a  half  million 
red  corpuscles  (C.  Vierordt,  Laache).  We  may  only  positively  affirm 
that  there  is  a  pathological  diminution  when,  examining  a  case  for 
the  first  time,  the  enumeration  gives  half  of  the  number  or  less. 
The  least  quantity  observed  in  disease  is  about  400,000  to  the  cubic 
millimetre. 

Besides  diminution  in  the  number  of  red  corpuscles,  in  anaemia 
(hydraemia)  we  observe  the  following :     1.  They  manifest  diminished 
or  even  no  tendency  to  the  formation  of  rouleaux,  which  is  a  well- 
known  peculiarity  of  normal  blood.     2.  Star  forms,  mulberry  forms, 
which  are  also  usual  in  normal  blood  as  soon  as  it  is  withdrawn, 
wear  seldom  or  not  at  all.    3.  The  red  corpuscles  are  paler  in  simple 
ttainia(very  markedly  so  in  chlorosis),  on  account  of  the  diminished 
wnount  of  haemoglobin.     The  opposite  condition  is  not  infrequent 
'^  poikilo-  and  micro-cythaemia  (which  see).     4.  In  a  certain  pro- 
I^rtion  of  cases  there  occurs  a  slight   alteration  in  the  form  and 
**€  of  the  red  corpuscles,  as   referred  to  under  3.     5.  The  white 
^T>08cles  are,  in  proportion  to  the  red,  somewhat  increased  (relative 
Wocythaemia). 

Oligocythaemia  is  always  connected  with  diminished   amount    of 

^^oglobin  in  the  blood,  whether  there  is  a  diminution  in  the  number 

the  red  corpuscles  or  the  individual  corpuscles  are  paler.     The 

*^^ases  in  which  both  conditions  exist  are  the  difierent  forms  of 

^^mia,  pernicious  anaemia,  leucaemia.     On  the  other  hand,  only  a 
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dimiDished  quantity  of  hsemoglobin  in  the  blood,  that  is  to  saj,  no 
notable   diminution   in   the  number  of   red   corpuscles,   occnra  ie 
chlorosis.     In  observing  the  progress  of  the  first-named  diseases  ve 
must  make  an  enumeration  and  examine  with  reference  to  the  amount 
of  haemoglobin,  while  in  chlorosis  it  is  only  necessary  to  examine  fcr 
the  latter.     In  the  former  case  the  number  of  red  corpuscles  and  the 
hsemoglobin  seem  to  go  hand  in  hand.     Hence  it  seems  to  me  that| 
especially  on  account  of  its  simplicity  and  its  approximate  accaracy« 
Fleischl's  haemometer  may  be  very  strongly  recommended  to  physician* 
for  examining  the  color  of  the  blood  in  the  course  of  an  anseiaV 
(strictly  speaking,  chlorosis),  thus  answering  in  a  great  majority    <■ 
cases,   on   account   of  the   particular   care   which   the   enumeratic^ 
requires,  unless  there  should   be  some  indication  for  counting  tB= 
corpuscles. 

2.  Alteratians  in  the  size  and  form  of  the  red  corpxiscles.  Former!^ 
this  was,  in  its  totality,  considered  as  a  diagnostic  sign  of  pernioioi^ 
anaemia.  Now  we  know  that  there  are  other  conditions  that  accoi^ 
pany  such  variations.  The  simplest  way  of  determining  the  size 
to  compare  a  preparation  of  blood  with  that  of  a  healthy  person  (tl^ 
examiner  himself).  The  normal  diameter  of  red  blood-corpuscles  ic 
7.7  to  8  //  [/.  g.,  about  ^  ^^  ^  of  an  inch]. 

Microcythaemia.  By  this  we  understand  the  occurrence  of  form- 
containing  haemoglobin,  which  are  smaller  than  red  blood-corpuscless 
in  which  the  form  is  nearly  or  quite  perfect,  or,  if  they  are  ver^ 
small,  they  are  simply  globular.  We  see  the  former  in  the  nei» 
formations  of  blood  afler  hemorrhages,  and  also  in  all  kinds  of  anaemiai. 
They  are  probably  young  red  corpuscles.  The  latter — microcytes, 
strictly  so-called — occur  especially  frequently  in  pernicious  anaemia, 
and  also  in  all  other  forms  of  anaemia.  The  supposition  that  they  are 
formed  upon  the  glass  slide  is  possibly  correct,  because  they  may  even 
be  found  in  normal  blood  when  the  preparation  contains  air,  is  pressed, 
or  is  old.  I  have  never  seen  them  when  examining  a  perfectly 
fresh,  otherwise  normal  preparation  of  blood,  except  at  the  border  (the 
efiect  of  air). 

Macrocytes — abnormally  large  red  corpuscles,  besides  those  ol 
normal  size  and  verv  small  ones — occur  in  individual  cases  of  marked 
and  simple  anaemia,  but  especially  in  pernicious  anaemia.  This 
disease  must  always  be  suspected  when  they  are  present.     Corpuscles 
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^t  are  larger  than  normal  are  almost  always  also  poikilocytes,  like 
the  following : 

Poikilocytes,  strictly  speaking,  are  red  corpuscles  changed  in  form. 

They  may  assume  the  greatest  variety  of  forms — club,  biscuit,  pear, 

Suk,  and  drum-stick  are  the  most  usual  forms.      In  many  ways 

fttkilocytes  correspond  to  enlarged  red  corpuscles.     In  individual 

cues  they  exhibit  amoeboid  movements.     In  a  wider  sense  we  employ 

&e  expression  poikilocytosis  to  a  mixture  of  such  forms  with  micro- 

ejttt  and  macrocytes,  which  are  almost  always  present. 

Fio.  76. 


♦^6 


d 

"wkilo-,  macro-,  microcytosis  (as  repremntod  by  the  letters  d,  b,  c),  a,  normal  blood- 
®'P'>»le;  e,  product  of  decomposition  of  a  red  blood -corpuscle ;  /,  nucleated  red  blood- 
""pD'cIe  (marked  anaemia).    (After  Quinckk.) 

^e  must  avoid  confounding  with  them  the  mulberry  and  thorn- 
*Pple  forms,  which  occur  normally,  or  mechanical  or  chemical  products, 
>)J  using  the  greatest  care  in  making  the  preparations  and  then  imme- 
^tely  examining  them. 

Poikilocytosis  is  not  at  all  a  pathognomonic  symptom  of  pernicious 
anaemia,  although  in  other  forms  of  anaemia  it  does  not  occur  so 
^arly  and  in  so  marked  a  degree  as  in  pernicious  anaemia.  It 
^J  occur  with  any  severe  form  of  anaemia  and  cachexia,  as  in  tape- 
^^^y  or  cancer-cachexia. 

^  a  matter  of  course,  all  these  changes  in  the  red  corpuscles 

'^lly  very  notably  accompany  diminution  in  their  number  and  of 

^^  amount  of  haemoglobin.     Hence,  as  has  already  been  mentioned, 

^^  amount  of  haemoglobin  in  single  blood-corpuscles  is  not  infre- 

^Oeutly  increased. 
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3.  iHcreat  of  the  vhiU  Mood-corpu$cle»  (Uukcemia,  leucoeyt 
The  proportion  of  while  blood-corpuscles  to  the  red  in  normal  b 
drawn  by  pricking  the  finger,  if  we  take  the  average  of  the  rep< 
ob£er\-ations,  is  about  1 :  400  to  1 :  700,  which  is  a  cooaidei 
ra  rial  ion. 

Where  this  proportion  varies  temporarily  and  slightly  in  hr 
the  white  corpuscles,  we  designate  the  condition  as  leucocytosia ; 
is  long  continued  and  very  marked,  as  leuktemia. 

Ordinarily  we  atn  easily  distinguish  at  the  first  glance  beti 
these  two  conditions,  since  leukiemia  is  generally  accompanied  w 
verA'  marked  increase,  and  lencocytosis  with  but  a  slight  increai 
the  white  cells.  Hence,  we  rarely  have  cases  that  are  on  the  b( 
between  the  two. 


(After  Fuhil) 


During  digestion,  leucocytosia  is  observed  as  a  physiological  o 
tion.  It  is  also  seen  in  acute  infectious  diseases,  especially  in  ty| 
fever  and  in  relapsing  fever,  malignant  pustule,  etc.  We 
inflammatory  leucocylosis  in  swelling  of  the  lymphatic  glands 
iiiflummntiun  of  all  kinds,  especially  in  erysipelas.  Lastly,  we 
with  cachectic  or  hydneiuic  leucocytosis  in  all  forms  of  aniemia, 
this  may  be  cither  reliitive,  dependent  upon  a  diminution  of  th< 
corpu.sclos,  or,  as  enumeration  show^,  it  may  be  absolute.  Ii 
lalliT  case,  it  is  explained  by  the  undoubted  acceleration  of 
lymph-current  in  consequence  of  hydremia. 
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Under  the  microscope,  leukaemia  is  manifest  in  that  usually  there  is 

a  remarkable  increase  in  the  white  corpuscles.     The  proportion  of 

lUte  to  red  corpuscles  is  as  1  to  10 ;  many  writers  think  that  when 

ike  proportion  i<9  more  than  1   to  20  we  have  the   condition  of 

koksmia.    In  extreme  cases,  which  are  rare,  the  number  of  red  and 

lUte  corpuscles  becomes  about  equal. 

At  any  rate,  the  number  of  red  corpuscles  is  always  diminished: 
Jiksdi  found  the  average  of  a  number  of  cases  to  be  two  to  three 
Dillion  cells  (red  and  white)  in  a  cubic  millimetre  of  blood.     The  size 
of  the  white  corpuscles  usually  remains  normal;  but  very  often  re- 
markably large  leucocytes  are  found,  some  of  which  have  strikingly 
large  nuclei.     Moreover,  we  sometimes  find  nucleated  red  corpuscles 
(probably  transition  forms  from  the  white  to  red).    The  red  corpuscles 
often  have  the  forms  of  poikilocytosis.     Ehrlich  found  a  remarkable 
behavior  of  leucocytes — that  is,  their  protoplasmic  granules — in  the 
preiience  of  certain  aniline  colors.    His  most  important  result  is  the  dis- 
covery that  only  in  leukaemia  are  there  found  in  the  blood  white  cells 
called  eosinophile — that  is,  that  are  distinctly  colored  with  eosin.     In 
doubtful  cases  this  fact  would  seem  to  be  useful  in  diagnosing  leukaemia.^ 
Ehrlich  dries  a  preparation  upon  a  covering  glass,  as  thin  as  possible, 
in  the  air  or  exsiccator,  heats  it  for  ten  to  twelve  hours  in  a  drying 
ckamberat  120°-130°  C,  and  quickly  stains  it  with  eosin-glycerin. 
Then  he  washes  it  with  water,  and  mounts  it  dry  in  Canada  balsam. 

Opinion  is  divided  as  to  whether  it  is  possible  to  recognize  the 
different  pathological,  anatomical,  or  clinical  forms  of  leukiemia  by 
tbe  condition  of  the  blood — that  is,  to  discriminate  whether  the  leu- 
kaemia exists  by  participation  with  lymph-glands,  the  spleen,  medulla 
of  the  bones  (lymphatic,  splenic,  myelogenic  leukaemia).  It  seems 
true  that  the  above-mentioned  transition -forms  between  red  and  white 
blood-corpuscles  point  to  alterations  in  the  medulla  of  the  bones. 
Moreover,  many  think  that  the  small  cells  are  more  connected  with 
the  lymph-glands  and  the  large  ones  with  the  spleen. 

In  extremely  rare  cases  of  leukaemia,  crystals  are  found  in  the  blood 
(Charcot):  they  are  colorless,  shining,  long  octahedral,  like  Charcot's 
crystals  found  in  the  stools  and  expectoration,  or  they  are  identical 
with  them. 

'According  to  the  invefltifrations  of  Muller  nnd  Rieder,  the  eosinophile  cells  show 
^  in  leukemia  the  booe-niarrow  is  primarily  affected.— Tkanslatok. 
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4.  Ahnormal  additions  to  the  hlood.     Of  these  we  first 
I  tnelanEemla  and  lipsetota. 

Melanxmia  occurs  directly  after  Mvere  attacks  of  malarial 
malarial  disease.  We  8ometimf?8  find,  nnfimining  free  in  the 
brownish -black  or  yellow-brown  lumps  and  granules,  or.  also, 
blood-corpuscles  filled  with  such  granules.  They  result  from  hn 
up  of  red  corpuscles. 

By  lipamiia  we  understand  the  occurrence  of  extremely  fine 
of  fat  in  the  blood,  as  in  drunkards,  in  diabetes,  and  in  chylurii 
they  are  also  sometimes  seen  in  health. 

In  recent  times  we  have  learned  to  recognine  microijrganii 
most  important  additions  to  human  blood.  They  are  exdi 
schizomycLtes. 

Fi«.T8. 


V 


^f^fi^. 


Antlini  bsdUi  in  the  arterial  fauman  blood  [fiiclisiDO-attiDiag.    Zia»' 
immeTvioii  lena  ^.  eyo  pia^e  4,  camera  luoida,  niagniQe'l  aboqt  II 
while  line  in  the  luidille  uf  thp  bacilli   inili<»tes  odI/  reflectjona.     Prepuvd 
FreimuCb  in  Danng. 


Anthrax  bacilli  in  the  blood  have  been  repeatedly  found  in 
tion  by  anthrax,  altbough  always  in  moderate  quantity.    The 
in  the  microscopical  proof  does  not 
fection  :  a  test  by  inoculating  mice  may. 

We  may  often  have  single  bacilli 
not  threads;  spores  may  be  entirely  "anting.    The  baci 


[J  moderate  quantity.  The 
t  exclude,  however,  a  gena 
may,  however,  succeed.  j 
i  of  anthrax  occurring  tod 
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luxed,  ivithout  staining,  as  tolerably  thick  rods,  as  long  as,  or  twice 
the  diameter  of,  a  red  blood-corpuscle.  Regarding  staining,  see 
Wow. 

Fio.  79. 


\ 


cgc^C^ 


o 


Spirilluin  recurreus  in  the  blood.     (After  Jaksch.) 

The  first  microorganisms  that  were  seen  in  the  blood  were  the  spi- 
Tillm  recurrens  (Obermeier).  We  find  them  during  an  attack  of 
recurrent  fever.  They  disappear  shortly  before  the  decline  of  the 
fever.  By  careful  examination  they  can  always  be  demonstrated, 
*ltlioogh  sometimes  there  are  only  a  few  of  them. 

In  a  fresh  drop  of  blood  they  appear  (Hartnack  8,  Zeiss  F)  as 
wtremely  fine  threads,  about  five  times  as  long  as  the  diameter  of  a 
red  corpuscle,  with  extremely  active  spiral,  serpentine  motion.  They 
occur  either  singly  or  several  close  together,  sometimes  lying  together 
like  a  group  of  rats'  tails.  I  have  very  often  first  seen  them  near 
white  blood- corpuscles.  The  white  or  red  corpuscle  against  which  it 
lies  is  usually  set  slightly  in  motion  by  the  microbe,  and  hence  we 
find  them  there  first.  Moreover,  there  often  occui's  in  the  blood  slight 
leukocytosis;  also,  we  sometimes  meet  with  shining  granules  (elemen- 
^ry  granules  ?  spores  ?).  As  to  staining,  which,  after  a  little  practice, 
»  not  necessary,  see  below. 

Tubercle  bacillus  exists  in  the  blood  as  evidence  of  miliary  tuber- 
cnlosis.  But  in  this  disease  we  may  lack  this  proof.  VV^ith  the 
exception  of  one  case  observed  by  Jacksch,  it  always  occurs  cjuite 
'solated.  A  special  treatment  is  required  for  obtaining  this  microbe. 
"6  arrange  a  thin  layer  of  blood  upon  the  glass  cover  just  as  we  do 
*  preparation  of  sputum  (see  Sputum). 

Tj/phus  abdominalis  bacilli  have  in  several  cases  been  found  in  the 
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blood  as  short  (one-third  the  diameter  of  the  red  corpuscle),  thick 
clubs,  rounded  at  the  end.  See  examination  of  the  Stools  (for  suId- 
ing,  see  below). 

The  bacilli  of  glanders  are,  in  general,  a  little  longer  than  the  pre- 
ceding, but  considerably  slimmer.  They  have  likewise  been  found  % 
number  of  times  in  the  blood  of  this  disease.  It  is  necessary  to  suin 
them  (see  below). 

[Since  the  publication  of  the  first  edition  of  this  work  the  Plas- 
modium malarice  (Laveran)  has  been  studied  by  many  observers 
(Marchiafava,  Celli,  Canalis,  v.  Jaksch,  Osier,  Shattuck,  Dock,  anJ 
many  others).  All  concur  in  stating  that  certain  organisms  are  found 
in  the  blood  in  every  genuine  case  of  malarial  fever.  Doubtful  casea 
can  be  diflferentiated  by  examining  the  blood  for  them,  and  a  pos- 
itive iliagnosis  made  from  their  absence  or  presence.  Corresponding^ 
with  the  different  clinical  features  of  malarial  fevers,  there  are  found 
three  different  types  of  malarial  parasites :  those  of  tertian,  of  quar- 
tan, and  of  the  atypical  and  irregular  fevers.]  They  are  protoplas- 
mic bodies,  within  [and  without]  the  red  corpuscles,  which  can  be 
stained  by  methylene-blue.  No  cultures  of  them  have  yet  been 
obtained. 

The  greatest  care  and   cleanliness  are  necessary  in  arranging  a 
preparation  of  blood  for  microscopic  examination  for  microorganisms* 
although  the  minutiie  of  disinfection  and  sterilization,  as  in  preparing 
for  culture,  are  not  required.   In  malignant  pustule  tuid  febris  remrrtm 
staining  can  be  dispensed  with.     When  it  is  necessary  to  stain  a 
preparation,  it  is  prepared  by  drying  a  small  drop  of  blood  which  has 
been  spread  out  and  made  as  thin  as  possible  by  pressing  two  covers 
together.     Then  they  are  separated,  allowed  to  dry  in  the  air,  and 
afterward  passed  two  or  three  times  through  the  flame  of  a  spirit-lamp 
or  a  Bunsen's  burner.     If,  now,  we  wish  to  examine  for  tubercle 
bacilli,  a  special  treatment  is  necessary,  as  has  already  been  describe*! 
under  Sputum.     For  other  microorganisms  we  stain  with  basic  aniline 
colors  (vesuvine,  fuchsine,  particularly  methylene-blue,  etc.),  and  then 
carefully  rinse  and  examine  in  water,  or,  after  drying,  in  Cana<la  balsam. 
The  staining  is  much  more  beautiful  if  we  first  briefly  dip  them  in 
gentian-violet-aniline  water  (see  above  under  Sputum),  and  then  stain 
them  a   few   minutes  in   Gram's  iodine-iodide-of-potassium  solution 
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(iodine  1  part,  iodide  of  potassium  2  parts,  aq.  destil.  300  parts), 
tken  in  absolute  alcohol. 

Finally,  we  briefly  refer  to  two  animal  parasites  which  are  met  with 
in  the  blood,  though  they  do  not  belong  in  this  book  :  the  filaria  san- 
jMiHM  hommis,  which  causes  hsematochyluria  (in  British  India  and 
Brazil),  generally  only  found  in  the  blood  at  night-time,  and  distoma 
himtobium  (Bilharz),  which  causes  a  kind  of  haematuria,  chiefly 
occurring  in  Egypt.     (See  under  Urine.) 


Fio.  so. 


Fio.  81. 


Distoma  h»matobium  with  eggs. 
(After  Jaksch.) 


Filaria  sanguinis  hominis. 
(After  Jaksch.) 


Chemical  Examination  of  the  Blood. — We  content  ourselves 
with  a  few  hints  regarding  this  department,  since  it  lies  almost 
entirely  outside  of  the  limits  of  diagnosis. 

Recently,  in  certain  diseases,  the  degree  of  alkalescence  of  freshly- 
dnwn  blood  has  been  determined  by  various  methods,  and  it  has 
l>66n  found  that  in  severe  anaemia,  fever,  and  diabetes  (Jaksch)  the 
alkalescence  is  considerably  diminished.  Uric  acid  in  unusual  quantity 
lua  been  found  in  the  blood  in  gout. 

The  quickness  with  which  blood  coagulates  after  it  has  been  with- 
drawn varies  in  difierent  diseases.  In  health,  coagulation  takes  place 
in  about  nine  minutes.  It  is  slower  than  this  where  the  nutrition  is 
Aronically  disturbed.    (H.  Vierordt.) 


CHAPTER    VI. 

EXAMINATION  OF  THE  DIGESTIVE  APPARATUS. 

Mouth,  Palate,  and  Pharyngeal  Cavity. 

The  inspection  of  these  parts  requires  good  illumination,  and  for« 
portion  of  them,  in  many  cases,  a  quick  view.    Bright  daylight  is  better 
than  artificial  light.     The  mouth  is  to  be  opened  widely,  the  tongue 
protruded,  and  not  only  put  out,  but,  for  inspecting  its  borders,  turned 
from  side  to  side.     (For  examining  it  with  reference  to  paralysis,  see 
Nervous  System.)     In  order  to  inspect  the  mucous  membrane  of  the 
mouth,  Y.C  turn  out  the  upper  and  lower  lips  with  the  finger,  tbe 
mouth  being  closed;  then,  the  mouth  being  opened,  we  carefully  lift 
the  mucous  membrane  of  the  cheeks  from  the  back   teeth  with  » 
mouth -spatula  (made  of  ivory,   hard  rubber,  horn,  or  metal).     Tb® 
gums  are  examined  by  opening  the  mouth  as  widely  as  possible  a^^ 
holding  the  tongue  down  carefully  with  a  tongue-depressor  (a  teaspo^^^ 
serves  very  well).     The  back  of  the  mouth  is  best  brought  into  vi^^ 
by  having  the  patient  say  distinctly  "ae  '*  (full  elevation  of  the  saP 
palate). 

The  patient  should  be  required  to  drink  some  water,  also  to  c\eB^ 
the  throat   thoroughly  before    it    is   examined.      If  we  meet  witJ^ 
opposition,  especially  in  children,  it  is  sometimes  necessary  to  holcJ 
the  nose,  and  thus  compel  them  to  open  the  mouth.     When  a  chil(^ 
cries,  we  are  able  to  see  very  well      It  is  often  useful  to  cause  the? 
sensation  of  strangling  by  putting  the  tongue-depressor  far  back,  and 
thus  we  are  able  to  see  the  tonsils  better— of  course,  only  for  an 
instant.     [One  learns,  by  practice,  to  take  a  very  perfect  and  com- 
plete view  of  the  whole  cavity  of  the  mouth  and  pharynx  in  this 
instant  of  strangulation,  and  then  can  carry  the  mental  picture  long 
enough  to  note  all  its  particulars.] 

But  we  nnist  guard  against  being  too  harsh  or  rough  with  children 
with  diphtheria^  or  with  any  very  sick  patient.    In  diphtheria,  imme- 

( -^84  ) 
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iate  death  may  follow  an  effort  at  examining  the  throat.  With  those 
bo  are  unconscious,  it  is  necessary  to  cause  gagging  in  order  to 
[kspect  the  posterior  part  of  the  mouth.  In  marked  cases  of  this 
Character,  it  is  often  impossible  to  obtain  a  view  at  all. 

Palpation  is  only  rarely  employed  for  examining  the  tongue,  floor 

of  the  mouth  (making  counter-pressure  from  without),  the  tonsils,  or 

the  back  part  of  the  pharynx.     We  employ  the  index,  or  this  and  the 

middle  fingers,  which  have  been  carefully  washed  in  the  presence  of 

the  patient. 

The  odor  from  the  mouth  is,  in  many  cases,  important.  A  foul 
odor— /(a^or  ex  ore — results  from  imperfect  cleansing  of  the  teeth, 
caries  of  the  teeth,  or  dyspepsia.  From  this  odor  we  distinguish  the 
stale,  and  at  the  same  time  foul,  fetor  from  considerable  old  deposit 
in  the  mouth  of  patients  who  are  very  ill.  If  the  sense  of  smell  is 
iCQte,  one  can  also  distinguish  a  slight  cadaveric  odor  upon  patients 
who  are  very  sick,  even  if  the  mouth  is  quite  clean,  and  sometimes  it 
precedes  death. 

Of  much  more  diagnostic  value  are  the  different  odors  which  we 
meet  with  in  poisoning  from  prussic  acid,  phosphorus,  alcohol,  and 
chloroform ;  but  the  two  former,  even  in  recent  cases,  may  possibly 
ke  wanting.  Lastly,  we  mention  the  odor  of  fruit,  wrongly  called 
"acetone"  odor,  very  like  fresh  apples,  which  sometimes  occurs  with 
the  so-called  chloride  of  iron  reaction  of  the  urine  (see)  in  diabetes, 
especially  before  or  during  the  onset  of  diabetic  coma. 

The  lips.  With  regard  to  their  color  (pale,  cyanosed,  etc.),  we  can 
refer  to  what  has  already  been  said  when  speaking  of  the  mucous 
membrane.  Dryness  of  the  lips  is  seen  in  connection  with  dryness  of 
the  tongue  (which  see).  There  is  marked  dryness  in  severe  febrile 
diseases,  with  a  dirty  looking  crust  adherent  to  the  mucous  membrane, 
which  easily  bleeds  when  this  is  removed  (fuliginous  deposit).  Small 
cracks  (rhagades,  crevices)  are,  in  themselves,  without  significance. 
On  the  contrary,  in  children,  rhagades  are  an  important,  generally  a 
positive,  sign  of  hereditary  syphilis. 

The  teeth  and  gums.     We  must  take  both  into  consideration,  and, 

besides,  as  to  whether  the  teeth  are  sound.     In  small  children  we 

notice  whether  the  first  teeth  have  all  come ;  in  the  later  years  of 

childhood,  the  change  to  the  permanent  set. 

There  is  oflen  marked  caries  of  the  teeth  in  diabetes   mellitus, 
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iioapi  ::  is  Terr  oocimiofi  withoat  this  disease.  A  circalar  excaTatui 
ryf  ihe  lover  ei^e  of  the  upper  middle  incisor  teeth  of  the  seoond 
jenniioa  [Hntchiscrijo's  teeth]  is  usmllj  a  positive,  almost  pathogno- 
monic s;zn  of  o>nzen::aI  fyphilis  t  with  catarrh  of  the  middle-ear  and 
parenchjnia&>as  keraricis.  the  whole  forming  the  infallible  Hatchin- 
son's  triads  Imperfect  and  diseased  teeth,  interfering  with  mistier 
tion,  are  often  the  chief  caose  of  drspepsia. 

Loosening  of  the  teeth*  and  the  gams  discolored  bluish-red,  receding 
horn  the  teeth,  easilv  bleeding,  and  eren  inflamed,  are  important 
rrmptoms  of  $corhutu9.  Loose  teeth,  with  moderate  swelling,  is  a 
Mgn  of  chronic  poisoning  with  morcarj. 

A  grayish  deposit  apon  the  teeth,  and  a  gray  line  along  the  dentil 
border  of  the  gums,  results  from  chronic  lead-poisoning.  In  poisoning 
by  copper,  we  have  sometimes  the  same  condition,  only  the  color  is 
Erreener. 

The  eruption  of  the  first  teeth  is  a  soarce  of  mach  distart)ance  in 
the  mouth  of  the  little  patients.     Occasionally  it  giyes  rise  to  serioos 
listurbances — diarrhoea  in  rare  cases,  epileptiform  attacks  (eclampsia 
o{  children,  infantile  conyulsions,  spasms  of  dentition),  also  spasm  of 
the  glottis.     Second  dentition  and  the  eruption  of  the  wisdom-teeth 
ire  not  infrequently  accompanied  with  limited  or  general  oral  iiir 
turbances,  sometimes  likewise  the  cause  of  abscess.    To  the  red  border 
upon    the  gum,   observed  by  Fr^d^ricq-Thompson,  which    in  youag 
jubjects  is  said  to  be  a  very  suspiciotis  sign  of  tuberculosis,  we  ha^^ 
^iven  careful  attention  for  a  long  time,  and  conclude  that  it  has  n^ 
significance. 

The  tongue.  For  paralysis  and  neurotic  atrophy  of  the  tongue,  sc 
under,  the  Nervous  System. 

Enlargement  of  the  tongue,  if  slight,  is  only  to  be  determined  froE 
the  indentations  on  its  borders  by  the  lower  teeth.  This  occurs  wit! 
the  various  forms  of  stomatitis.  Marked  enlargement  of  the  tongu 
may  be  caused  by  parenchymatous  glossitis,  tumors,  and  also  b 
severe  angina,  which  produce  venous  engorgement  of  the  tongue 
Moreover,  there  are  very  great  individual  variations  in  the  size  of  th 
tongue. 

Circumscribed  swelling  and  hardness,  or  the  latter  alone,  are  th 
first  evidences  of  carcinomatous  or  syphilitic  formations  of  the  tongu< 
It  is  extremely  difficult  to  make  the  very  important  differential  diaj 
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ions  between  these  new  growths,  and  usually  it  can  only  be  made  by 
imeroscopically  examining  a  small  piece,  which  can  easily  be  removed 
from  it.    (See,  regarding  this,  in  works  upon  surgery.) 

Wounds  and  the  resulting  scars,  sometimes  accompanied  with 
itelling,  are  frequent  appearances  after  epileptic  attacks,  and  result 
from  biting  the  tongue  (see  Scars).  We  never  see  the  tongue  bitten 
m  hy^ero-epilepsif. 

If  the  tongue  trembles  when  it  is  protruded,  or  if  it  does  so  when 
within  the  mouth,  it  is  a  valuable  sign  of  chronic  alcoholism.  This 
isabo  the  case  in  severe  fevers,  and  especially  early  in  typhus  abdomi- 
Dalia  [typhoid  fever].  In  these  cases,  when  there  is  marked  herbetude, 
the  patient  often  will  not  draw  in  his  tongue  after  protruding  it  unless 
lie  is  directed  to  do  so. 

The  color  of  the  tongue  is  affected  by  that  of  the  blood :  cyanosis 
iSbrds  the  most  marked  instance  of  this.  It  is  quite  common  to  find 
locil  redness  with  febrile  conditions.  It  often  goes  side  by  side  witb 
the  febrile  redness  of  the  cheeks.  Mulberry  tongue  is  one  in  which 
there  is  a  decided  redness  with  swelling  of  the  papillae,  and  is  an 
import&nt  sign  of  scarlet  fever,  which,  in  individual  cases,  may 
develop  before  the  cutaneous  eruption.  Very  often  the  coating  of 
the  toDgue  conceals  the  color  of  the  mucous  membrane. 

When  the  saliva  is  glutinous  or  diminished  it  causes  the  tongue  to 
he  sticky  or  dry.  In  connection  with  dryness  of  the  throat,  febrile 
diseases  cause  thirst.  When  the  fever  is  very  high,  the  dryness  is 
often  increased  by  the  patient  keeping  his  mouth  constantly  open. 
Then  the  surface  of  the  tongue,  if  free  from  coating,  first  becomes 
homy,  then  quickly  very  smooth,  and  soon  rough  and  cracked. 

Coating  of  the  tongue,  as  a  thin  white  layer,  is  often  constant  in 
health.  When  a  tongue  which  previously  was  clean  becomes  coated, 
especially  if  thickly  coated,  it  indicates  dyspepsia.  There  is  very 
marked  coating  of  the  tongue  in  severe  acute  and  chronic  diseases  of 
the  stomach  and  with  the  dyspepsia  of  fever.  With  the  latter,  it  is 
often  discolored  brownish-red  from  small  hemorrhages  of  the  mucous 
Diembrane.  When  there  is  great  dryness  of  the  tongue,  it  becomes 
^^ty  and  adheres  so  closely  that  when  removed  the  mucous  membrane 
Meeds.  Articles  of  diet  may  cause  temporary  coating,  or  they  may 
color  the  coating  that  is  already  there  (milk,  cocoa,  coffee,  etc.). 

A  thick  white — often,  also,  a  discolored — coating  on  the  tongue 
^J  depend  upon  the  development  of  thrush  (Oidium  albicans).     In 
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very  pronounced  cases  it  forms  separate  small  tufts  about  the  sise  of 
a  millet-seed  which  spread  out  and  coalesce.  It  is  cheesy  and  tolerably 
adherent.  It  may  cover  the  surface  of  the  tongue,  the  soft  and  hard 
palate,  the  mucous  membrane  of  the  cheeks;  it  may  even  extend 
down  into  the  oesophagus ;  occasionally,  we  see  the  whole  sar&ce  <^ 
the  mouth  and  throat  covered  with  it.  Small  children  have  it  quite 
often ;  adults  only  in  cases  of  severe  illness  when  the  care  of  the 
mouth  is  neglected,  especially  in  fevers,  diabetes,  tuberculosis,  etc 
Whenever  there  is  a  thick  coating  in  the  mouth  we  must  think  of  this 
growth,  because  its  early  recognition  is  very  important.  The  diagnosis 
is  promptly  made  by  the  aid  of  the  microscope  (see  below). 

For  scars  from  biting  of  the  tongue  during  an  attack  of  epilepsy, 
see  above  under  Wounds.  Dense,  often  depressed,  scars  upon  the 
surface  of  the  tongue  indicate  healed  syphilitic  ulcers. 

When  there  is  a  suspicion  of  syphili%y  the  mucous  membrane  of  the 
mouth  must  be  examined  with  the  greatest  care  (scars,  ulcers  [macous 
patches]) ;  also,  when  there  is  a  possibility  of  poisoning  with  strong 
mineral  acids  or  alkalies,  corrosive  sublimate,  carbolic  acid  (superficial 
gray  color  and  under  it  marked  injection  of  the  mucous  membrane, 
raw  patches). 

It  may  also  be  the  seat  of  catarrhal  ulcers  as  well  as  of  the  develop- 
ment of  thrush  (see  above).  Cancrum  oris  (Noma)  usually  begins 
with  a  circumscribed  bluish-black  discoloration  of  the  mucous  mem- 
brane of  the  cheek  or  an  ulcer  with  this  condition  around  it  and  with 
a  thick,  inflammatory  infiltration  of  the  cheek.  It  is  a  kind  of 
spontaneous  gangrene  with  a  decided  reactive  inflammation  in  poor, 
wasting  children.     It  is  a  rare  disease. 

We  examine  the  floor  of  the  mouth  by  palpation  from  within  sad 
without.  It  may  be  the  seat  of  very  dangerous  inflammation  (angim 
Ludwigii). 

Salivary  glands  and  saliva.  Of  the  former  we  notice  only  the 
parotid  gland.  When  it  is  inflamed  there  are  pain  and  swelling,  and 
if  it  proceeds  to  the  formation  of  an  abscess,  there  are  also  redness 
and  fluctuation  above  the  angle  of  the  jaw. 

The  saliva  is  increased  (salivation,  ptyalism)  by  all  kinds  of  irriti* 
tion  that  aflect  the  mucous  membrane  of  the  month :  physiologictlly 
by  eating,  pathologically  by  all  inflammatory  conditions  of  the  mouth 
(ulcers,  inflammation  of  the  gums  in  connection  with  affections  of  the 
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talk,  dent&l  tbacess,  etc. ;  corrosive  action  of  acids,  alkalies  in  th« 

,  mtL  and  throat);  also,  in  chronic  mercarial  poiBoning,  aad,  lastly, 

'  MBdimeA  id  disease  of  the  medulla  oblongata  (see  Bulbar  Paralysis). 

L,  1W  saliva  is  diminiehed  in  febrile  diseases,  in  diabetes,  in  severe 

iuitioea  (:Ao!era).     Thos  fax  the  chemical  examination  of  the  aalira 

bs  been  of  no  diagnostic  valne.     It  is  of  interest  that  in  nephrUia  it 

aiy  eontain  urea,  and  also  that  thus  tax  there  has  never  been  discor- 

md  in  it  an;  coloring  matter  from  the  bile  nor  any  sugar.     Many 

like   iodide  of  potassium,  after  they  have  entered   the 

appear  remarkably  quickly  in  the  saliva. 

Microscopic  examination  of  the  contents  of  the  mouth.     Normally 

It  find  flat  epithelial  cells  from  the  upper  layer  of  the  mucous  mem- 

bniM  of  the  mouth,  separate  white  blood-corpuscles,  and  likewise 

nicncocci,  bacilli,  and   spirochnta  (especially  a  microbe  like   the 

(Mtra  bacillus  and  one  like  the  recurrens  spirilla).     Among  these 

oiciooTganiBms,  no  doubt,  there  are  some  which  may  become  patho- 

gnic  tbr  the  individuals  in  whom  they  occur.     In  the  coating  of  the 

tttdi  we  find  theae  microoi^anisms  very  abundantly,  and  besides  the 

leiibitlirix  bnccalis  (long  bacilli,  often  forming  long  threads,  which  are 

nlmd  blue-red  by  iodide  of  potassium,  see  Fig.  82). 


Tbete  is  an  DDUsaally  large  quantity  of  the  different  scbizomycetes, 
'^'Miilly  cocci,  in  any  case  where  the  contents  of  the  mouth  arc 
""^oposed  {teorhitat,  severe  chronic  mercurial  poisoning,  in  any 
^tn  disease  where  there  is  difficulty  in  swallowing,  especially  if  tlie 
'"ODth  is  not  carefully  cleaned).  We  also  usually  find  an  abundance  of 
^  ud  also  white  blood-corpuscles. 
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In  the  common  white  coating  of  the  tongae  there  are  abundant  M 
epithelial  cells  and  fungi ;  these,  together  with  a  qnantitj  of  bron^ 
detritus,  as  well  as  red  corpuscles,  are  found  in  the  coating  lihm] 
discolored.  i 

It  is  easy  to  recognize  the  thrush  fungus  under  the  microscope  hj  \ 
the  characteristic,  tolerably  broad,  light  fungus-threads  (they  are  mon 
than  half  as  broad  as  a  white  blood-corpuscle)  and  by  their  roandiak- ; 
oval,  clear  granules. 

Suppurations  in  the  mouth  proceeding  from  the  inferior  maziDi 
are,  in  rare  cases,  caused  by  actinomyces.  Whenever  there  is  a  dis- 
charge of  pus  into  the  mouth  we  must  remember  the  characterutie 
granules  (see  p.  175  ;  Microscopic  Examination,  see  p.  189). 

Of  the  soft  palate^  we  are  chiefly  interested  in  the  tonsils.    We  take 
note  of  their  size  and  the  appearance  of  their  surface.     Large  tonaib 
with   deep,  empty  lacunae   indicate   frequent  attacks   of  tonsSHtii; 
prominent  white  scars,  syphilis.     If  active  disease  be  present,  we  ire 
to  notice  whether  there  are  plugs  in  the  lacunse  (follicular  tansiBitii); 
whether  there  is  a  deposit  upon  the  tonsils,  and,  in  case  there  isi 
whether  it  is  confined  only  to  the  tonsils  and  lacunse  (in  both  caaes, 
angina  tiecrotica);  whether  it  extends  over  upon  the  arches  (diph- 
theria) ;  whether  it  is  loose  or  adherent,  testing  it  with  the  spatula, 
and  whether  we  find  beneath  it  a  necrosis  of  the  tonsil  going  on. 
Diphtheria  may  cause  a  deposit  upon  the  arches  of  the  pharynx,  the 
uvula,  all  of  the  soft  palate,  and  even  a  part  of  the  hard  palate.    We 
recognize  an  abscess  of  the  tonsil  by  its  [usually]  being  on  one  ride 
only,  with  swelling  of  the  anterior  arch,  by  the  fluctuation  (whid  i« 
felt  with  the  finger).     Lor g-con tinned  ulcers  of  the  tonsils  and  soft 
palate  are  generally  sypliilitic;    more  rarely,  tubercular.      In  the 
latter  case  there  is  oflen  a  broad,  reticulated,  purulent  discoloration 
of  the   mucous  membrane,  which  reminds  one  of  slightly-inflamed 
pleura  covered  with  a  fine  fibrinous  exudate.     (Paralysis  of  the  Thro*^ 
see  Nervous  System.) 

In  the  pharynx,  we  look  for  possible  chronic  or  acute  inflammati^ 
and  ulcers ;   in  children  who,  for  some  unknown  reason,  swallow  bad- 
and  have   distress  in  breathing,  for  possible  swelling  of  the  poster^ 
pharyngeal  wall  (retropharyngeal  abscess,  the  fluctuation  in  whi 
may  be  detected  by  palpation). 

We  must  always  examine  the  lymphatic  glands  in  the  neck  in 
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veetion  with  the  examination  of  the  throat.  In  all  acute  inflammations 
of  the  latter  they  swell,  most  markedly  in  diphtheria,  also  in  chronic 
inflammations,  especially  syphilis. 

In  diseases  of  the  palate  and  pharynx  the  microscope  gives  very 

Ultle  assistance.     It  is  chiefly  useful  in  tuberculosis.     When  there  is 

a  suspicion  of  a  tubercular  ulcer,  we  scrape  a  little  directly  firom  the 

forboe  of  the  ulcer,  but  yet  we  cannot  be  certain  that  we  have  not 

,  tftken  some  tubercular  sputum  which   has   adhered  there.      Long- 

t  ilanding  plugs  from  lacunae  (often  quite  free  from  irritation)  frequently 

eoDtain  leptothrix  (pharyngomycosis  leptothricia).       The  important 

\  ffifferential  diagnosis  between  diphtheria  and  benign  necrosis  of  the 

tonsils  cannot,  witb  our  present  knowledge,  be  made  by  the  aid  of  the 

idcroscope. 

Pharyngomycosis  leptothricia  (algosis  faucium  leptothricia)  may,  as 
kiB  been  observed  in  individual  cases,  extend  from  the  tonsils,  par- 
ticularly to  the  follicular  glands  at  the  root  of  the  tongue,  or  even 
idll  further  into  the  trachea  itself.  They  manifest  themselves  as  a 
number  of  distinct,  elevated,  yellowish- white  specks.  The  nature  of 
these  deposits  is  easily  recognized  under  the  microscope,  especially 
liter  the  addition  of  iodine  (see  preceding  page). 

Examination  of  the  (Esophagus. 

Preliminary  anatomical  remarks:  The  oesophagus  begins  at  the 
level  of  the  cricoid  cartilage  of  the  larynx  (==  the  lower  border  of  the 
sixth  cervical  vertebra),  and  extends  to  the  stomach,  at  about  the 
height  of  the  base  of  the  xiphoid  process.  At  first  it  lies  immediately 
in  front  of  the  vertebrae,  then  it  comes  a  little  forward,  and,  at  about 
the  seventh  dorsal  vertebra,  it  bends  a  little  to  the  right,  then  again  to 
the  left;,  to  reach  the  oesophageal  opening  in  the  diaphragm.  In 
•iults,  the  oesophagus  is  about  twenty-five  cm.  long.  When  we 
i  ^ploy  an  oesophageal  sound,  we  estimate  the  distance  from  the  incisor 
^  to  the  stomach  at  about  seventeen  cm.,  in  the  newly  born,  while 
with  adults  it  is  about  forty  cm.  In  the  latter,  the  distance  from  the 
incisor  teeth  to  the  bifurcation  of  the  trachea  is  about  twenty-two  cm. 
-*^«  CBSophagus  does  not  have  the  same  diameter  throughout :  its 
'JWTowest  points  are  at  the  commencement,  and  the  point  where  it 
Perforates  the  diaphragm.     The  neighboring  organs  with  which  it  has 
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important  relations  in  different  diseases  are :  the  trachea  for  the  upper 
seven  to  eight  cm.  of  the  oesophagos,  the  bronchial  glands,  the  pleun, 
the  pericardium,  the  aorta  firom  the  bifurcation  of  the  trachea  dovn- 
ward,  lastly,  the  recurrent  nerve  from  the  bifurcation  upward  It  ii 
only  in  the  neck  that  the  oesophagus  can  be  felt  from  without  Below 
the  neck,  we  cannot  employ  the  usual  methods  of  examination. 

Characteristic  difficulties  almost  always  occur  with  certain  disetaei 
of  this  organ,  namely,  with  those  conditions  which  result  in  ftexoM 
(stricture) :  there  are  more  or  less  deeply-seated  difficulties  in  swal- 
lowing; the  patient,  after  taking  food,  has  a  feeling  of  preasare, 
or  even  of  pain,  in  the  neck  or  the  chest — a  feeling  that  what  lui 
been  taken  cannot  be  passed  down.  According  to  the  place  or  degree 
of  the  stenosis,  the  patient  experiences  difficulty  only  after  taking 
large,  slightly  comminuted  bites  of  food,  or  even  after  swallowing  soop 
or  fluids,  either  immediately  after  the  former  or  only  after  many  bitei 
or  swallows.  Moreover,  the  food  may  be  regurgitated,  wholly  or  in 
part,  some  time  after  it  has  been  taken.  Then  we  distinguish  it  frofl 
vomiting  by  the  absence  of  odor,  of  acid  reaction,  and  of  muriatie 
acid.  Pain  in  swallowing,  without  stenosis,  occurs  with  inflammatioi 
of  the  mucous  membrane  of  the  oesophagus  or  in  its  near  neighb(V- 
hood  (mediastinum). 

Examination  of  the  oesophagus  is  almost  confined  to  direct  palpir 
tion  from  within  by  means  of  the  sound,  excepting  that,  in  the  cernoil 
portion,  we  can  employ  inspection  and  palpation  from  witbofL 
Auscultation  furnishes  little,  percussion  no,  aid.  But  it  is  veij 
important  in  many  cases  to  examine  the  neighborhood,  particnlailj 
the  thorax. 

Only  in  exceptional  cases  do  inspection  and  palpation  of  the  cerficil 
portion  yiehl  any  result,  because  the  great  majority  of  diseases  of  tke 
ODsoplmgus  are  located  quite  below  the  bifurcation  of  the  trachea.   We 
am  fi»el  a  carcinoni     ^  the  cervical  portion  (likewise  swelling  of  tke 
glands   of  the  neck;,    we  can  feel,  and  often    also  see,   pnlsatiBg 
diverticula  when  they  are  full — that  is,  after  the  patient  has  eatea. 
Carcinoma  of  the  lower  end  of  the  oesopha^rus  can  be  felt  from  the 
abdomen,  if  the  canliac  end  of  the  stomach  is  encroached  apon.   Pm 
fnnn  pressure  in  the  neck  occurs  in  the  conditions  above  named  and 
in  inflammations,  as  after  swallowing  adds  and  alkalies. 
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BniBCT  PAiiPATiON;    Examination    with    the    Sound. — For 

iftgDostic  sounding  of  the  oesophagus  we  employ  either  a  whalebone 

or  English  oesophageal  sound.     The  former  consists  of  a  thin  staff 

vith  an  olive-shaped  ivory  knob  screwed  upon  one  end.     We  have 

tnobe  of  different  sizes,  in  order  to  determine  and  measure  the  degree 

cf  the  stenosis  (see  below).    Before  using,  we  are  to  make  certain  that 

tfie  bulb  is  secure  upon  the  staff,  and  also  that  the  staff  is  perfectly 

V  ffwoth,  so  as  not  to  catch  anywhere  and  thus  mislead  us.    This  sound 

^  finushes  the  most  positive  information,  and  yet  it  requires  the  greatest 

^  dexterity  and  caution  in  using  it.     The  English  oesophageal  sound  is 

•  ejlindrical  India-rubber  tube,  tolerably  stiff  when  cold,  with  its  end 

d^dy  smaller  and  closed,  but  having  two  openings  at  the  side. 

BeEsre  using,  it  must  be  somewhat  softened  by  dipping  it  in  warm 

vtter.    We  must  have  at  hand  several  such  sounds  of  different  sizes. 

The  end  should  always  be  rounded  and  perfectly  smooth,  so  as  not  to 

prodoce  a  rupture. 

Before  introducing  it,  we  are  to  moisten  only  the  knob  of  the 
^lebone  sound,  but  the  whole  of  the  English  sound  with  glycerin 
orwhite-of-egg  (not  with  olive  oil,  nor  with  water).  The  patient  sits 
vpoQ  a  chair  or  the  edge  of  the  bed  with  the  chin  somewhat  elevated. 
The  index  and  middle  fingers  of  the  left  hand  are  introduced  into  the 
month,  and  with  them  we  slowly  feel  as  far  as  the  root  of  the  tongue. 
Tben  we  seize  the  sound  with  the  right  hand,  like  a  pen-holder,  ami 
slowly  push  it  along  the  tongue  under  the  two  fingers.  As  soon  as  it 
ptffies  beyond  the  ends  of  the  fingers,  we  press  its  end  somewhat 
downward  with  the  tip  of  the  fingers,  and  at  the  same  time  elevate 
the  right  hand,  so  that  the  sound  may  not  strike  against  the  back  of 
the  throat  The  sound  is  then  with  gentle  pressure  pushed  on, 
ilways  holding  it  as  if  writing.     The  lefk  hand  is  now  withdrawn. 

Special  precautionary  measures,  such  as  placing  a  cork  between  the 

twth,  or  anything  to  hold  the  jaw, are  usually  not  necessary,  since  this 

operation  is  not  performed  upon  unwilling  or  unconscious  patients 

(we  Sonnding  the  Stomach).     Only  with  children  are  we  sometimes 

^liged  to  use  the  cork.     Many  patients  bear  a  skilfully-performed 

*>DDding  very  well,  but  others  can  only  become  accustomed  to  it 

"^Di  considering  its  beneficial  results.     If  the  motions  of  strangling 

^^  not  severe,  we  need  not  be  disturbed  by  them,  but  if  there  is 

^^Jiiiting  we  must  at  once  withdraw  the  sound  in  order  that  there  may 
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be  no  choking.  A  slight  spasm  of  the  glottis  and  moment 
arrest  of  breathing  have  no  significance,  yet  attention  is  called  to 
second  paragraph  below. 

We  sometimes  meet  with  a  resistance  which  is  not  pathologic 
1.  At  the  posterior  wall  of  the  throat,  but  only  with  unskilful  iat 
duction  of  the  sound  (see  above).  2.  Sometimes,  if  the  cricoid  cartih 
of  the  larynx  overlaps  the  oesophagus  somewhat,  from  the  point  of  t 
sound  striking  against  it ;  this  is  easily  passed  by  withdrawing  it 
little,  and  then  pushing  it  on  again.  3.  By  spasm  of  the  (Bsophago 
caused  by  the  sound,  which  disappears  soon  by  waiting. 

Two  occurrences  may  endanger  the  life  of  a  patient :  1.  The  into 
duction  of  the  sound  into  the  trachea,  which  very  rarely  happens,  k 
any  rate,  as  soon  as  there  is  marked  difficulty  in  breathing  the  sooo 
is  to  be  withdrawn.  If  the  patient  is  able  to  pronounce  ^^a"  clearlj 
moreover,  if  the  portion  of  the  sound  introduced  is  longer  than  th 
trachea,  then  we  know  that  it  has  not  entered  the  trachea.  Othe 
signs  are  deceptive.  2.  A  still  greater  danger  is  that  the  wall  of  th 
ODSophagus  may  be  injured  or  ruptured.  This  results  from  narrowin 
of  the  canal,  if  it  has  become  thin  and  fragile  from  a  crumbling  nei 
formation,  or  by  an  ulceration,  or  when  an  abscess  or  aneurism  nes 
the  oesophagus  is  thus  perforated.  The  results  of  these  are  eithe 
ichorous  mediastinus  or  pleurisy  with  fatal  termination,  or  if  an  anen 
rism,  with  immediately  fatal  hemorrhage.  We  must  never  emplo 
force  if  the  sound  meets  with  resistance.  If  we  can  confirm  tb 
suspicion  of  an  aneurism  by  examining  the  chest,  we  are  always ' 
omit  using  the  sound. 

Examination  with  the  sound  gives  information  in  the  following  waj 

1.  Sometimes  a  deep-seated  pain  occurs  after  the  examination  I 
been  made  several  times,  although  the  sound  has  only  been  introdu^ 
a  certain  distance.  It  may  depend  upon  inflammation  in  that  neighb 
hood  (for  determining  its  height,  see  under  "  Stenosis  "),  upon  an  ulc 
a  carcinoma  not  causing  stenosis,  a  purulent  oesophagitis,  or  perioe 
phagitis. 

2.  The  sound  meets  with  resistance.  Then  the  patient,  in  ma 
cases,  is  sensible  of  pressure,  or  has  a  sensation  of  pain ;  sometin 
there  is  severe  strangulation.  We  move  the  sound  back  and  forth,  a 
endeavor  to  advance  it  with  very  slight  pressure.  We  mount  asmal 
knob  upon  the  whalebone  sound,  or  take  a  thinner  rubber  one.     I 
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die  smaller  the  soand  the  greater  the  danger,  and  hence  greater  caution 
n  reqaired  in  using  it. 

If  we  are  at  length  able  to  advance  it  further,  then  we  feel  resist- 
mce  just  so  long  as  the  knob  is  in  the  stenosed  portion.    After  passing 
te  narrowed  part,  it  again  passes  easily,  but,  of  course,  meets  with 
loistance  at  the  same  point  as  it  is  withdrawn. 

We  obtain  information  r^arding  the  situation  of  a  stricture,  by 
baring  in  mind  the  rules  given  when  referring  to  the  anatomy  of  the 
puts.  We  introduce  the  sound  as  far  as  the  stenosis,  note  the  loca- 
tioDf  starting  from  the  incisor  teeth  (by  seizing  the  sound  accurately 
lith  the  fingers),  draw  it  out  and  measure  it. 

Regarding  the  degree  and  length  of  the  stenosis :  we  learn  the  former 
kjthe  thickness  of  the  sound  that  will  just  pass  the  stricture;  the 
kngth  of  the  stricture  will  best  be  ascertained  by  employing  whale- 
bone sounds,  in  that  we  can  mark  the  place  where  the  incisor  teeth 
toodi  the  sound  when  it  enters  the  stenosis,  and  as  it  passes  through 
the  stenosis.  Also,  if  there  is  a  double  stenosis,  it  is  indicated  (see 
Fig.  83). 

We  can  learn  almost  nothing  regarding  the  nature  of  the  stenosis, 
onless  we  should  catch  in  the  fenestrum  of  an  India-rubber  sound  a 
sbred  of  tissue  which  would  enable  us  to  diagnose  a  carcinoma,  or 
nnless  we  should  meet  with  the  condition  described  in  the  next  sec- 
tion (3). 

Fig.  83. 


^sgnminatie  representation  of  sounding  the  oesophagus  when  there  is  a  short, 

long,  and  a  double  stenosis. 

^'  By  repeated  introductions  of  the  sound,  we  are  sometimes  able 
^  P^  it  through,  but  if  again  we  meet  with  an  insuperable  obstruc- 
^*^Ji  We  must  be  very  careful:  this  points  to  a  diverticulum,  though 
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not  indeed  with  absolute  certainty,  since  it  may  be  met  with  in  other 
kinds  of  stenosis. 

4.  In  a  case  of  stenosis  which  we  have  repeatedly  examined,  ire 
suddenly  find  ourselves  unable  to  get  the  smallest  sound  through, 

where  it  has  frequently  passed  easily.  This 
may  indicate  an  obstruction  by  a  foreign  body, 
as  was  the  case  in  one  instance  under  mj 
observation,  which  ended  fiitally,  where  i 
cherry  stone  was  found  in  the  stenosis. 

5.  The  end  of  the  sound  may  meet  widi 
opposition  upon  one  side  and  not  upon  the 
other.  This  indicates  a  dilatation  of  the 
oesophagus  (generally  above  the  stenosis). 

Stenosis  may  be  caused  by  scars  resulting 
from  swallowing  a  corrosive  fluid  some  time 
before  (Anamnesis),  or  by  carcinoma  of  the 
oesophagus,  or  by  diverticula  (see  above  under 
3) ;  these  are  generally  high  up  in  the  oesoph- 
agus; or  by  compression  of  the  oesoph- 
agus. Congenital  stenosis  (difliculty  in 
swallowing  from  birth),  and  stenosis  caiued 
by  thrush^  are  both  very  rare. 

Examination  of  the  neighborhood  of  the  oesophagus,  that  is  of  die 
neck  and  thorax,  is  of  the  greatest  importance.  We  are  thus  able  to 
discover  compressing  tumors,  or  to  exclude  them  with  probability. 
We  may  aid  the  diagnosis  by  giving  attention  to  the  larynx,  and 
observing  whether  there  is  a  recurrent  paralysis,  which  may  exist  even 
though  the  voice  be  quite  clear.  Compression  of  the  recurrent  nenre 
sometimes  occurs  in  carcinoma  of  the  oesophagus,  with  aneurism  of  the 
aorta  (particularly  the  left  nerve).  Moreover,  we  take  into  considera- 
tion the  examination  of  the  chest,  especially  whenever  there  is  anj 
evidence  of  a  rupture,  as  in  pleuritis,  gangrene  of  the  lungs,  rupture 
into  the  trachea  or  bronchus,  with  coughing  up  of  particles  of  food; 
pericarditis,  and  emphysema  of  the  skin  (see). 

Percussion  of  the  oesophagus  itself  can  be  of  almost  no  aid.  Large 
diverticula  in  the  neck  may  show  dulness,  provided  they  are  full. 
Exceptionally,  a  dilatation  above  a  stenosis  in  the  thoracic  portion  may, 
if  full,  also  produce  dulness. 


a.  Sounding  the  OBSopha- 
gas  when  the  diverticulum 
is  fUll;  b.  sounding  when 
the  diverticulum  is  empty. 
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AoBcnltation  of  the  oesophagus  is  of  very  sabordinate  value.  It 
on  be  employed  as  £Eir  as  to  the  seventh  thoracic  vertebra  at  the  left 
of  the  spine,  in  examining  the  lower  part  of  the  oesophagus ;  or  we 
DajBsten  over  the  spine  or  to  the  right  of  it.  In  health,  when  fluids 
are  bdng  swallowed,  we  can  hear  a  gurgling  in  the  whole  extent  of 
the  oesophagus.  When  there  is  stenosis,  we  sometimes  notice  that  the 
gargling  ceases  just  at  that  point.  The  sounds  of  swallowing  which 
le  hear  at  the  stomach  are  less  certain  signs  than  this  phenomenon ; 
in  health,  there  is  sometimes  heard  a  sound  six  or  seven  seconds  after 
an  act  of  swallowing,  as  of  something  being  pressed  through,  and  some- 
times preceding  this  is  a  sound  of  squirting  (Kronecker  and  Meltzer, 
B.  Frankel). 

(EmphagoBcopy  (illuminating  the  oesophagus  with  an  electric  light) 
has  not  yet  attained  a  position  as  a  recognized  method  of  examination. 

Examination  of  the  Stomach. 

Topography  of  the  abdomen.  This  is  represented  in  the  accom- 
panying figure.  We  form  the  different  sections  by  prolonging  the  mam- 
nuOary  lin^  (or  a  line  which  passes  from  the  middle  of  Poupart*s 
ligament  upon  each  side) ;  also  by  lines  which,  in  the  upright  position, 
^  drawn  through  the  ends  of  the  eleventh  ribs,  and  through  the 
ttterior  superior  spines  of  the  ilei.  By  these  latter  lines,  the  section 
lying  between  the  mammillary  lines  is  divided  into  the  epigastrium, 
mesogastrium,  and  hypogastrium.  It  is  further  to  be  added  that  the 
region,  directly  over  Poupart's  ligament,  which  extends  inward  toward 
the  symphysis  pubis,  and  outward  somewhat  over  the  middle  of  the 
ligament,  is  called  th4  inguinal  region,  and  the  territory  below  the 
ends  of  the  ribs,  the  hypochondrium.  So  far  as  the  abdominal 
contents  are  parietal,  their  relations  to  the  separate  regions  of  the 
*Women  are  plainly  indicated  in  the  accompanying  figure. 

anatomy  of  the  stomach. 

Only  a  little  more  than  the  pyloric  portion  [one-sixth]  of  the 
'tomach  lies  in  the  right  half  of  the  body,  the  rest  [five-sixths]  being 
^^  the  left  of  the  median  line.  It  slopes  obliquely  from  the  left 
^wnward  toward  the  right,  so  that  the  cardia  is  about  behind  the 
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sternal  insertion  of  the  seventh  rib,  the  pylorus  between  the 
sterDal  and  parasternal  lines,  on  a  level  with  the  apex  of  the  xij 
cartilage.  The  fundus — the  portion  sitnatecl  the  highest,  clingii 
the  left  side  of  the  dome  of  the  diaphragm — risea  as  high  as  the  fi 


PaaitioQ  of  the  kI 

rt<4.  Ascending  colon.  rz>.  DMcendiiigcDloa.  AT  C.  Ileocecal  region.  SJ.Xnt 
region.  Rltf.  Left  hypocbandrium.  EE.  Epigaitrium.  RV.  Cmbilieal  rogioo 
Hypopntriura. 

intercostal  space.  The  lesser  curvature  forma  a  bow  with  its 
vexity  arranged  obliquely  downward  toward  the  left.  It,  wiih 
cardia  and  pylorus,  which  it  connects,  lies  more  posteriorly,  co* 
by  the  liver,  while  the  greater  curvature  extends  forward  towanj 
abdominal  wall ;    so  that  a  line  drawn  from  the  lowest  point  of 
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jer,  to  the  lowest  point  of  the  greater,  curvature  would  incline 
nrard  and  downward.     The  situation  of  the  greater  curvature  varies 
ery  much  with  the  degree  of  distention  of  the  stomach.     In  health, 
it  only  Yery  exceptionally  extends  to  the  umbilicus. 

Tle'fandns  of  the  stomach  is  adjacent  to  the  diaphragm,  the  spleen, 

and  the  left  kidney ;  its  greater  curvature,  and  also  the  lower  part  of 

its  posterior  surface,  to  the   transverse   colon ;   the  pylorus,  lesser 

earvatnre,  and  that  portion  of  its  anterior  surface  which  is  near  to 

t&ese,  to  the  left  lobe  of  the  liver.     Behind  and  above  the  stomach, 

fitoated  at  the  upper  part  of  its  posterior  surface,  is  the  sinus  of  the 

peritooeal  cavity,  the  bursa  omentalis  (pathologically  not  unimportant), 

And  also  the  pancreas. 

^hen  the  stomach  is  moderately  distended,  a  part  of  the  anterior 

»ur4ce,  and  the  greater  curvature,  are  parietal,  so  far  as  they  are  not 

P''e?ented  by  the  lung  or  heart  from  above,  or  by  the  spleen  on  the 

*^ft,  and  by  the  left  lobe  of  the  liver  on  the  right.     That  part  of  the 

Parietal  sur&ce  of  the  stomach  which  is  covered  by  the  left  lower 

P^ition  of  the  ribs  comprises  the  important  region  to  which  Traube 

S^ve  the  name  of   '*  halftnoon-shaped  space.*'      We  see  from  this 

^^scription  that,  with  moderate  distention,  only  a  small  part  of  the 

^^Ithy  stomach  can  be  directly  examined.      The  most  important 

J**^,  the  cardia  and  pylorus,  are  bent  deeply  in.     But  we  have  a 

^^orable   moment  for  examining  the  latter  in  certain  pathological 

^^iicJitions,  where  it  is  desirable  to  be  able  to  judge  of  it,  it  being  often 

P^^shed  down  with  the  lesser  curvature  below  the  liver. 

INSPECTION   AND   PALPATION   OF   THE   STOMACH. 

"There  is  scarcely  any  place  where  inspection  and  palpation  arc  so 
closely  connected  as  at  the  abdomen,  and  especially  the  stomach.  The 
P«^tient  is  placed  so  as  to  lie  comfortably,  with  the  upper  portion  of 
tbe  body  moderately  raised.  We  look  at  the  region  of  the  stomach 
^ith  the  greatest  care,  illuminating  it  from  all  possible  directions ; 
then  palpate  with  the  tips  of  the  first,  second,  and  third  fingers, 
*nd  thus  notice  first  the  tenderness  (always  at  first  procee<ling  very 
^Qtiously),  then  the  objective  condition,  finally  completing  the  palpa- 
^^^  with  inspection,  or  vice  versd. 

•^he  result  of  the  two  methods  of  examination  will  be  aflfectcd  by 
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several  factors — ^by  the  size,  sharpness  of  the  boundaries,  and  dem 
(resistance)  which  we  discover  in  the  abdominal  wall,  and  its  oonditi 
As  regards  the  latter,  it  is  important  for  the  examiner  to  av 
causing  contraction  of  the  abdominal  muscles,  by  having  the  pati* 
in  the  recumbent  posture,  cautioning  him  to  keep  the  muscles  1 
and  by  proceeding  slowly  with  the  palpation,  the  hands  being  warm 
Contraction  of  the  recti  abdominis,  with  their  short  tumor-likes 
tions  of  muscle,  may  very  much  disturb,  or  even  deceive,  one 
making  an  examination.  As  to  the  general  thickness  of  the  abdomi 
walls  in  chronic  diseases  of  the  stomach,  especially  if  very  severe,  t 
is  very  much  lessened  by  wasting — a  condition  favorable  for  mak: 
an  examination. 

The  normal  stomach  cannot  at  all  distinctly  be  recognized 
defined  through  the  abdominal  wall.  It  can  only  exceptionally 
done  when  there  is  extreme  emaciation. 

I  remember  two  cases  where,  in  extremely  wasted  females  y 
very  lax  walls,  the  greater  curvature  and  peristalsis  of  the  ante 
wall  of  the  stomach  could  be  clearly  seen.  In  both  cases  the  stoa 
was  very  slightly  distended,  and  in  both  cases  the  autopsy  show( 
normal  condition  of  the  stomach. 

On  the  other  hand,  the  healthy  stomach,  distended  with  foo< 
gas,  sometimes  enables  us  to  imagine  its  condition  by  the  projec 
in  the  epigastrium,  and  still  more  by  a  high  halfmoon-shaped  spa< 
that  is,  by  tympanitic  resonance  over  the  left  lower  lobe  of  the  '. 
in  the  side  (see  under  Percussion).  We  can  sharply  bound  a  hea 
stomach  only  in  individual  cases  when  it  is  inflated  with  gas 
method  of  procedure,  p.  301).  Thus,  it  has  been  found  that 
greater  curvature  of  a  normal  stomach,  when  very  greatly  disteE 
may  reach  as  far  as  the  umbilicus.  Of  course,  we  cannot  ascei 
the  location  of  the  lesser  curvature.  Moreover,  the  distensibilil 
the  healthy  stomach  varies  very  much  with  different  persons,  so 
on  trial  one  person  earlier,  and  another  later,  has  difficulty,  espec 
oppression,  which  marks  the  limit  of  distention. 

The  chief  pathological  signs  furnished  by  the  stomach  are,  its 
tention  or  displacement,  its  thickness,  and  amount  of  peristaltic  a< 
of  its  walls,  also  signs  of  circumscribed  tumors  in  its  walls.     0 
important  signs  are  to  be  added  to  those  already  mentioned, 
upon  pressure  during  palpation  requires  a  special  description. 
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Mention  is  more  or  less  distinctly  made  oat  by  inspection  and 
AtioQ,  according  to  its  extent  and  the  thinness  of  the  abdominal 
A,   Bat  it  may  also  entirely  elude  examination.     In  &yorable 
es,  we  can  see  and  feel  (easily  when  looking  down  from  the  patient's 
id)  the  greater  curvature.     To  a  varying  extent  it  moves  down, 
ten  below  the  umbilicus,  more  rarely  nearly  to  the  symphysis,  and 
1 80  doing  it  shows  the  bend  toward  the  left.     The  position  of  the 
^ter  carvature,  of  course,  varies  with  the  degree  of  fulness  of  the 
stomach,  but  usually,  unless  artificially  emptied,  as  by  emesis  or  the 
stomach-pump,  it  does  not  come  up  above  the  umbilicus.     Thus,  the 
pyloric  portion  behaves  peculiarly,  in  that  it  influences  the  situation 
of  the  stomach  and  renders  the  pylorus,  as  well  as  the  lesser  curva- 
tare  accessible  for  examination.     When  the  stomach  is,  for  the  time 
being,  distended  by  a  large  quantity  of  food,  in  the  upright  position 
of  the  patient,  it  pulls  the  pylorus  forward  from  under  the  liver,  and 
with  it,  under  some  circumstances,  the  lesser  curvature.     This,  in 
nire  cases,  is  seen  in  the  upper  epigastrium,  in  a  line  convex  down- 
ward (when  the  light  falls  from  the  foot  of  the  bed),  when  it  may  even 
be  felt    Also  the  portio  pylorica^  and  the  pylorus  itself,  may  be  felt 
(see  under  Tumors).     In  consequence  of  this  displacement  of  the 
Pjloms,  the  whole  stomach  slopes  more  strongly  downward  toward 
the  right 

In  rare  cases,  the  pylorus  stands  as  low  down,  without  there  being 
uiy  dilatation  of  the  stomach.  The  condition  is  congenital,  or  caused 
by  strong  adhesions  (Kussmaul). 

As  has  already  been  mentioned,  the  distinctness  with  which  the 

%ure  of  the  stomach  can  be  made  out  is  largely  influenced  by  the 

extent  of  its  fulness.     Hence,  for  the  purpose  of  making  the  examina- 

^on,  we  must  artificially  distend  it  (Frerichs).     Until  very  recently, 

"*w  was  always  done  with  carbonic  acid,  by  giving  the  patient  as 

^^ch  as  two  teaspoonfuls  of  tartaric  acid  and  bicarbonate  of  soda  (lis- 

^^^ed  in  a  little  water.     The  gas  quickly  develops  in  the  stomach, 

*^d  demonstrates  clearly  the  situation  and  size  of  the  organ,  renrlering 

^  examination  of  its  walls  easy  (see  under  Peristalsis  and  Ilyper- 

^Phy).     But  this  procedure  sometimes  gives  rise  to  a  feeling  of 

Ppression,  and  even  of  symptoms  of  collapse;  and  recently  there  lias 

*^il  devised  a  method  of  inflating  the  stomach  which  is  much  more 

^  recommended,  because  the  amount  of  gas  for  distending  the 
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stomach  can  be  regulated  exactly,  and,  if  necessary,  it  can  be  emptied 
out  in  an  instant.  A  Nelaton  stomach-sound  is  introduced  (just  as  in 
sounding  the  oesophagus),  and  then  the  stomach  is  inflated  with  air 
through  the  sound  by  means  of  an  India-rubber  ball,  introducing  u 
much  as  is  necessary,  or  as  the  patient  can  bear.  At  any  time  the 
air  can  immediately  be  let  out  through  the  sound. 

By  inflating  the  stomach,  Eichhorst  has  several  times  easily  recog- 
nized the  so-called  hour-glass  stomach  (twice  it  was  formed  by  a  scar 
which  strictured  it  in  the  middle).  In  the  same  way,  we  can  discover 
that  the  pylorus  does  not  close,  by  the  fact  that  the  gas  blown  in  doea 
not  distend  the  stomach,  but  immediately  enters  the  small  intestine. 

Ziemssen  still  gives  the  preference  to  distention  with  carbonic  acid. 
In  his  last  communication  he  gives  the  proportions  for  adult  men  as 
seven  grammes  of  bicarbonate  of  soda  and  six  grammes  of  tartaric 
acid,  for  adult  women,  one  gramme  less  of  each. 

The  sound  may  be  employed  in  the  same  way  as  with  the  oesophagus 
to  determine  stenosis  at  the  cardia,  due  to  cancer.  (The  employment 
of  an  English  oesophageal  sound  for  ascertaining  the  size  of  the 
stomach  [Leube]  requires  the  greatest  caution.  The  sound  is  intro- 
duced into  the  stomach  and  pushed  on  until  it  meets  resistance  at  the 
greater  curvature,  and  then  we  ascertain  where  the  end  of  the  sound 
is  by  palpation  from  without.) 

Regarding  palpation  by  striking  and  the  resulting  splashing,  see 
under  Auscultation.  In  the  neighborhood  of  the  stomach  we  may 
have  epigastric  pulsation  (see  p.  204),  liver-pulse  (see  p.  266),  lastly 
it  may  be  communicated  from  the  aorta  or  from  aneurism  of  the 
abdominal  aorta.  With  tumors  of  the  stomach,  the  pulsation  from  the 
aorta  is  usually  very  distinctly  transmitted. 

Increased  resistance;  peristaltic  motions.  The  former  occurs 
simultaneously  with  the  general  distention  of  the  stomach  in  conse- 
quence of  the  hypertrophy  of  the  muscular  portion,  which  generally 
accompanies  dilatation  of  the  stomach.  Hence,  it  is  an  indirect  sign 
of  dilatation. 

If  it  is  found  within  a  limited  area,  as  in  the  right  half  of  the  epi- 
gastrium, even  if  it  is  not  sharply  defined,  it  may  indicate  carcinoma. 
We  must  be  careful  not  to  confound  it  with  contraction  of  one  of  the 
bellies  of  the  rectus  abdominis.  Peristaltic  motions  which  can  be 
felt  as  well  as  seen  are  very  important,  being  often  the  first  signs  of 
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m  hTpcrtrophy,  and,  thuB,  a  dilatation.  Bj  their  situation  and  extent, 
thpj  mav  also  indicate  the  size  of  the  stomach.  It  is  very  rare  for 
them  to  oecnr  without  dilatation — in  nervous  •'  peristaltic  unrest "  of 
the  stomach  (Kussmanl).  Generally  it  extends  in  the  normal  direc- 
tion from  the  fundus  to  the  pyloric  region.  But  sometimes  it  is 
reversed  (marked  pyloric  stenosis,  Kussmaul) — an ti peristalsis.  It  will 
often  be  excited  or  increased  by  gentle  strokes,  and  by  faradization; 
»ometimM  hy  irritation  of  the  skin,  as  by  simply  uncovering  !t.  With 
Tcry  lean  persons,  we  must  think  of  the  possibility  of  it  being,  under 
Bome  conditions,  intestinal  peristalsis. 

Tumors  in  the  region  of  the  sromacb  are  often  only  to  be  felt, 
seen.  They  cannot  be  demonstrated  if  connected  with  a 
of  the  stomach  that  is  not  parietal :  cardia,  lesser  curvature, 
Mterior  wall  of  the  stomach,  commencing  cancer  of  the  pylorus. 
liese  tumors  are  most  frequently  cancer  of  the  stomach  (more  rarely 
I  dense  scar  from  ulcer),  and  are  most  often  located  to  the  right  of 
'  middle  line,  because  they  belong  to  the  portio  pylorica  or  to  the 
jfloros  itself  In  the  latter  case,  they  can  generally  only  he  felt 
dien  the  pylorus  is  pushed  downward,  aa  has  already  been  mentioned, 
duoma  nsually  feels  uneven  and  dense.  Less  frequently  it  is 
icilh,  and  can  then  easily  be  overlooked,  or  be  mistaken  for  a  belly 
f  the  rectu.'i  (see  above,  under  Resistance).  Projection  of  the  stomach 
■ring  deep  breathing,  as  a  result  of  the  movements  of  the  diaphragm, 
luaiiy  does  not  take  place  at  all,  for  the  reason  that  the  stomach  is 
li<l  body.  We  observe  a  slight,  or  possibly  a  marked,  respira- 
y  di.splacement  when  there  is  adhesion  of  the  distended  pylorus  and 
(  liver  (see),  or  if  there  is  a  tumor  which  extends  from  the  sub- 
!  region  to  a  parietal  portion  of  the  stomach.  Dense  scars 
Din  nlrers  and  the  infrequent  hypertrophy  of  the  pylorus,  also  solid 
idics  that  have  been  swallowed,  way  feel  like  tumors.  Mistaking 
Min  ftjr  scybala  in  the  transverse  colon  (see  Intestine]  is  not  likely 
to  happen. 

In  all  diseases  of  the  stomach,  pain  upon  pressure  during  palpation 
mmy  be  wanting.  It  is  absent  least  frequently  with  ulcer  of  the 
fftoniach.  If  there  is  pain,  it  may  vary  very  much :  in  acute  catarrh 
of  the  stomach,  also  sometimes  in  chronic,  it  is  dull  and  quite  diffuse ; 
3  aWr,  it  is  often  very  much  circumscribed,  limited  to  a  spot  the 
i  of  a  dime,  extremely  severe,  often  shooting  through  to  the  back 
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(especially  toward  the  left) ;  in  carciDoma,  there  is  BometJmM  a  mtAA 
insensibility,  sometimes  a  more  diffiise,  sometimes  a  narroirly-defiDed, 
pain  of  various  intenaity. 


PERCUSSION   OF  THE   STOMACH. 


This  applies  to  that  portion  of  the  anterior  wall  of  the  Btomuh 
which  lies  against  the  abdomen  and  the  anterior  (left  lower)  will  of 
the  thorax.  It  yields,  in  mnch  the  greater  majority  of  cases,  t  Ttrj 
deep  tympanitic  sound ;  and  sometimes,  when  there  is  marked  Uoscin 


Percussion  boundary  nf  tbe  lungs  in  front.  (Wi[i-)  g,  k,  Iha  upper  boundarj  of  th* 
Inngai  c.f,  Ihe  lt>wer  iKiundary  of  tha  lungs;  b,d.  boundary  between  the  lung  uid 
heart  at  the  incisure  cardiaca.  The  dork  hatcbed  lurbce  represent*  the  portion!  oT  Uu 
beiirtand  liver  that  are  in  contact  vith  the  chast-irallj  Ifaa  light  hatchJDg,  the  BO-uUcd 
relative  heart-  and  liver  dead neas  [see  later),  m,  Ipleen-deadiiea ;  n,  the  »Ten(0 
position  of  the  lower  boundiiry  of  the  stomach. 


of  the  stomach,  a  clear  non- tympanitic  sound.  If  the  stomach  con- 
tains a  considerable  amount  of  food  it  may,  in  part  (especially  in 
standing),  have  an  absolutely  dull  sound.  But  we  hardly  ever  find  it 
dull  throughout  the  whole  extent  of  that  portion  of  the  stomach  that 
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ietaly  because  it  almost  always  contains  considerable  gas  as  well 

od.    The  tympanitic,  as  well  as  the  non-tympanitic,  stomach- 

d  frequently  has  a  metallic  quality. 

le  boundaries  of  the  stomach  are  determined  by  topographical 

asaion  (see  Fig.  86). 

Q  the  side  toward  the  liver,  there  is  a  dull  sound ;  it  is  often 

mlt  to  make  out,  because  the  border  of  the  liver  is  thin  (see  Per- 

ionof  the  Liver).      On  the  side  toward  the  lung,  theie  is  a  non- 

panitic,  clear  sound.     Here  it  is  often  difficult  to  mark  sharply  the 

idary  line,  on  account  of  the  thinness  of  the  border  of  the  lung  and 

similarity  of  the  two  sounds. 

Dmetimes  we  have  to  distinguish  a  boundary  of  the  stomach  from 

heart,  should   its  apex  reach  ftirther  toward  the  left  than  the 

*;  sometimes  from  the  spleen,  if  the  stomach  should  be  stretched 

H)iDewhat.     We  can  separate  it  from  the  large  and  small  intes- 

both  of  which  give  a  tympanitic  sound. 

(cept  these  last  named,  the  boundary  lines  are  all  dependent 

the  situation  and  size  of  the  surrounding  organs.     Therefore, 

)ecaase  there  are  no  true  boundary  lines  for  the  stomach,  except 

uietal  boundaries,  we  do  not  employ  percussion  for  the  stomach. 

mlj  real  boundary  is  that  on  the  side  toward  the  intestine,  which 

the  situation  of  the  greater  curvature. 

t  it  is  almost  always  very  difficult  to  determine  this  line  (there 

a  tympanitic  sound  on  both  sides  of  it,  with  only  a  difference  in 

).    We  can  hardly  even  maintain  its  correctness  without  the  aid 

ipection  and  palpation.     Thus,  percussion  of  the  stomach,  for  the 

majority  of  cases,  has  an  extremely  doubtful  value. 

1  the  whole,  we  get  the  best  results  from  percussion  in  health,  and 

mlarly  when  the  stomach  has  been  artificially  dilated.     With  the 

T,  we  then  find  that  the  greater  curvature  usually  is  somewhat  above 

mbilicus,  sometimes  reaching  to  it.     When  the  stomach  is  moder- 

full,  it  commonly  stands  about  midway  between  the  apex  of  the 

id  process  and  the  umbilicus.     If  the  stomach  is  dilated,  the 

lary  is  lower  down  (see  Inspection,  Palpation).     Likewise,  should 

88er  curvature  be  lower  down,  it  can  be  made  out  by  the  aid  of 

»ion. 

other  procedure,  but  one  which  is  not  always  successful,  is  first 

pty  the  stomach  as  much  as  possible  (see  Emesis),  then  to  percuss 

20 
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the  abdomen,  the  patient  being  in  the  standing  position.     Usually  16 
do  not  find  an  v  boundary  for  the  stomach.     Then  we  have  the  pttieit 
drink  freely,  and  again  percuss  while  he  is  standing.     In  the  lower 
part  of  the  stomach,  hence  above  the  greater  curvature,  about  in  tin 
middle  line,  we  shall  find  a  dulness  which  indicates  the  situation  of  the 
greater  curvature,  and  thus  a  possible  dilatation  may  be  reoogniiel 
(modified  after  Fenzoldt).     This  dulness  may  sometimes  be  direct^ 
proved,  without  any  preliminary  procedure,  if  the  stomach  is  ptrtlj 
filled  with  fluid.     The  dulness  disappears  when  the  patient  lies  downu 

There  is  distinct  dulness  with  tumors  of  the  stomach  (strong  per- 
cussion) only  when  they  are  very  thick,  and  this  is  not  often  the  case. 
Hence  they  usually  give  stomach-resonance.  But  tumors  of  the  liTer 
and  spleen,  on  the  other  hand,  almost  always  are  dull  because  they  aro 
larger.     Yet  this  difference  is  not  an  entirely  sure  sign. 

Rod'plexvneter-percuBBion  (see  p.  136)  over  the  stomach  usually 
gives  a  beautiful  silver  tone.     It  is  employed  for  determining  th« 
boundary,  under  the  supposition  that  in  this  way  the  person  who  is 
listening  over  the  stomach  must  hear  the  high  silver  tone  just  so  long 
as  his  assistant  percusses  over  the  stomach ;  but  the  result  of  this  pro- 
cedure is  hardly  ever  positive  enough  to  give  it  value. 

That  part  of  the  left  lower  lobe  of  the  lung  is  designated  as  the 
*^  circular  stomach-lung  space,**  where  a  tympanitic  sound  may  be 
heard  with  strong  percussion  (Ferber).  We  may  likewise  speak  of  a 
^^  circular  stomach-liver  space,"  sometimes  even  of  a  ^'stomach-heart 
space  "  (see  page  206).  None  of  these  have  any  value  for  determining 
the  size  of  the  stomach. 

The  IIalf-moon-shaped  Space  (Traubb). — It  is  that  portion  of 
the  lower  left  part  of  the  thorax  whidi  lies  below  the  long  (or  heart) 
between  the  liver  and  spleen,  and,  as  a  rule,  in  health  gives  a  tympa- 
nitic sound,  most  frequently  a  stomach  sound,  but  not  infireqaently 
also  an  intestinal  sound,  or  both.  It  is  discovered  by  gentle  per- 
cussion. Occasionally,  in  health,  we  here  find  dulness  instead  of 
tympanites,  and  then  only  when  the  stomach  is  decidedly  full,  or  when 
the  full  transverse  colon  is  here  parietal,  or  when  the  greater  omentum 
is  unusually  loaded  with  fat  (Weil). 

In  enlargement  of  the  liver^  of  the  left  heart,  and  of  the  spleen, 
this  space  will  always  be  found  correspondingly  smaller.  But  its 
behavior  in  certain  conditions  of  the  left  lung,  or  of  the  left  pleora,  is 
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of  especial  diagnostic  interest.    Exudation  in  the  left  pleura  usually 

ctnses  dulness  correspondingly  early  in  the  upper  portion  of  this  space, 

ia  that  it  first  collects  in  the  complementary  pleural  sinus.     As  the 

exudation  increases,   the  half- moon-shaped   space   diminishes   more 

and  more,  the  dulness  sometimes  extending  as  far  as  the  bend  of 

tke  ribs,  depending  upon  the  amount  of  downward  pressure  of  the 

liaphragm  (unless  there  are  pleuritic  adhesions  in  the  pleural  sinus,  in 

ibich  case  we  do  not  have  the  space  diminished).     As  the  pleuritic 

exudation  is  absorbed,  the  space  resumes  its  normal  proportions,  and 

if  there  is  shrinking  after  the  absorption,  it  becomes  greater  than 

normal,  for  the  reason  that  the  lower  border  of  the  lungs  does  not 

again  come  down  to  its  former  place,  and,  on  the  other  hand,  the 

diaphragm  stands  higher.     Rarely,  with  pneumonia  of  the  whole  left 

lnDg,  or  its  lower  lobe,  the  half-moon-shaped  space  becomes  very  slightly 

onaller,  as  a  result  of  the  enlargement  of  the  lung  during  hepatization, 

ttdalso,  probably,  from  a  small  pleuritic  exudation. 

It  is  to  be  observed  that  in  an  acute  disease  of  the  left  half  of  the 
dieat,  an  early  distinct  diminution  of  the  half- moon-shaped  space  is 
oade  manifest  by  a  certain  degree  of  dulness ;  a  marked  diminution  of 
tie  space  indicates  very  plainly  a  pleuritic  exudation ;  and  if  there  is 
extensive  dulness  in  the  left  half  of  the  chest,  if  the  differential  diag- 
nosis between  pneumonia  and  pleurisy  is  uncertain  (see  p.  158),  then 
a  decided  diminution  in  the  size  of  the  space  speaks  with  strong 
emphasis  in  favor  of  the  latter. 

AUSCULTATION   OP  THB  STOMACH. 

This  has  value  in  only  one  direction,  but  that  is  not  to  be  under- 
valaed.  When  palpation  is  made  by  strokes  upon  the  region  of  the 
Btomach,  striking  more  or  less  strongly,  according  to  the  sensibility  of 
the  patient,  very  short  blows  with  the  tips  of  the  fingers,  we  some- 
times hear  a  splashing  which  is  loud  enough  to  be  heard  at  a  distance. 
This  results  from  a  certain  relation  between  the  fluid  and  the  gas  in 
the  stomach  even  in  health,  but  very  much  more  frequently  in  dilata- 
tion. Hence,  in  making  a  careful  examination  of  the  stomach,  we 
most  always  employ  it.  In  itself  it  does  not  indicate  anything,  even 
though  it  is  often  found  when  the  examination  is  frequently  repeated. 

If  we  apply  the  ear  when  the  stomach  is  inflated  with  carbonic  acid 
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we  shall  hear  a  loud  seething.  We  can  recognize  the  same  thing,  bat 
leds  distinctly,  in  dilatation  of  the  stomach  with  fermentation  of  its 
contents. 

It  is  evident  from  the  above  that  very  ofben  anatomical  diseases  of 
the  stomach  exist  without  any  physical  signs.  This  is  almost  always 
the  case  in  the  different  forms  of  nervous  dyspepsia^  which  are  accom- 
panied with  marked  subjective  symptoms.  Hence,  in  most  cases  of 
affection  of  the  stomach,  the  examination  of  its  contents  gives  much 
more  important  conclusions  than  the  local  examination.  Therefore, 
especial  attention  is  called  to  the  former. 

Examination  of  the  Intestines, 
inspection  and  palpation. 

In  employing  the  former,  there  must  of  course  be  illuminadcm. 
The  patient  being  in  the  dorsal  position,  we  inspect  the  trunk  as  a 
whole,  from  a  distance ;  in  detail,  close  at  hand,  palpating  with  a  warm 
hand.  Then,  carefully  grasping  a  part,  we  notice  always  first  as  to 
the  amount  of  tenderness,  when,  if  there  is  any  suspicion  of  simub- 
tion  or  exaggeration,  it  is  best  not  to  ask  whether  we  are  causing  pain, 
but  simply  to  notice  the  result  of  a  moderate  and  also  stronger  pres- 
sure. After  completing  the  first  examination,  which  gives  one  tbe 
bearings  of  the  case,  inspection  and  palpation  go  very  closely,  hand 
in  hand,  together ;  for  this  reason,  we  speak  of  them  together. 

Pain  produced  by  pressure  [Tenderness].  A  diffuse  dull  pain  often 
occurs  with  intestinal  catarrh.  A  like  diffuse,  but  generally  an  extremely 
severe,  pain  is  observed  with  acute  generdX  peritonitis.  Circumscribed 
tenderness  is  especially  frequent  in  the  right  iliac  fossa.  It  is  often 
quite  marked  in  abdominal  typhus  [typhoid  fever],  often  more  severe 
in  intestinal  tuberculosis^  moderately  severe  in  typhlitis  and  affections  (rf 
the  vermiform  appendix,  in  both  the  last-named  diseases  generally  (not 
always),  in  connection  with  other  local  signs  (which  see).  Pain  in 
the  left  iliac  fossa  is  connected  with  the  descending  colon  (especially 
dysentery).  Very  circumscribed  severe  pain  shifting  about,  miy 
occur  with  a  circumscribed  affection  of  the  small  intestine,  as  invagi- 
nation (see  Palpation,  Intestinal  Tuberculosis).     The  seats  of  hernia 
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require  very  especial  attention.  (Works  upon  surgery  are  to  be  con- 
sulted regarding  these).  It  is  to  be  farther  remarked  that  pain  in  the 
abdomen,  according  to  its  location,  may  come  from  any  of  the  organs 
contained  in  its  cavity,  and  also  from  its  walls;  from  the  anterior 
abdominal  wall  (abscess);  pain  in  the  ingainal  region,  from  psoas 
abscess  in  the  iliac  regions,  from  the  sacral  spines  (inflammation, 
tumors). 

The  general  extent  of  the  abdomen  may  be  increased  by  a  layer 
of  fat,  by  gas  in  the  intestines  (intestinal  meteorism,  tympanites),  as 
it  occurs  continually,  scarcely  pathologically,  after  hearty  eating,  often 
with  a  large  development  of  fat ;  but  we  may  also  have  it  in  every 
variety  of  degree  as  a  pathological  condition :  in  acute  and  chronic 
catarrh  of  the  intestine,  intestinal  stenosis,  in  acute  and  chronic  perito- 
nitis, and  in  abdominal  typhas  [typhoid  fever],  where  it  is  often  of 
<liagnostic  value.     According  to  the  amount  of  distention,  the  abdomen 
u  more  or  less  full,  which  changes  its  normal  soft  condition  to  one  of 
marked  resistance.     When  there  is  marked  meteorism,  the  liver  and 
diaphragm  are  pressed  upon,  and  by  the  latter  the  lungs  and  heart 
are  pressed  upward. 

In  a  case  of  typhus  abdominalis  [typhoid  fever]  I  once  saw  an  ex- 
tensive inflammatory  undermining  of  the  abdominal  wall,  which  very 
closely  simulated  meteorism  by  considerably  distending  the  abdomen, 
which  proved  to  be  an  abscess  in  the  abdominal  muscle.  For  distention 
of  the  abdomen  with  fluid  and  air  in  the  peritoneal  sac,  see  Peritoneum. 

There  may  be  circumscribed  distention  of  the  abdomen  from  a  great 
variety  of  causes :  most  frequently  from  some  condition  in  the  peri- 
toneum (which  see,  and  also  the  next  page  under  Tumors). 

Diminished  volume  of  the  abdomen  (drawing-in,  sinking-in)  results 
from  an  insuflicient  amount  of  nourishment  from  any  cause  (especially 
from  diseases  of  the  oesophagus,  pyloric  stenosis,  any  cachexia — in 
short,  from  any  disease  that  requires,  or  results,  in  restricted  diet. 
Usually  this  condition  is  more  especially  manifested  by  the  absence  of 
fat  and  wasting  of  the  abdominal  muscles.  A  particularly  marked 
— the  so-called  "scaphoid" — drawing-in,  probably  related  to  an  active 
contraction  of  the  abdominal  muscles,  occurs  in  meningitis,  particularly 
basilar,  and  in  lead-colic. 

Intestinal perUtahU  exceptionally  can  be  seen  when  the  abdominal 
wall  is  very  thin  and  lax.     It  occurs  almost  exclusively  in  women 
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who  have  had  children  (particularly  if  there  is  a  separation  of  the 
recti  muscles).  It  is  to  be  distinguished  from  its  similarity  to  what  is 
described  as  pathological  peristalsis  only  by  the  absence  of  other 
phenomena,  and  by  the  narrowness  of  the  intestinal  figure. 

Peristalsis  that  is  pathological  is  an  important  visible  and  palpable 
sign  of  stenosis  of  the  intestine,  and  occurs  in  the  portion  of  intestine 
above  the  stenosis.  We  observe  a  round  projection,  with  the  slow 
motions  of  a  worm,  now  disappearing  and  often  immediately  reappearing 
in  a  spot  not  far  distant,  so  that  we  have  the  phenomenon  of  peristalsis. 
The  intestine,  as  it  becomes  prominent,  is  moderately  resistant,  and 
is  often  distinctly  distended.  [During  the  instant  of  greatest  disten- 
tion the  prominence  is  more  distinctly  tympanitic]  The  resistance  may 
become  greater  in  chronic  stenosis  of  the  intestine  with  hypertrophy. 
Sometimes  the  last  swelling — that  is,  the  one  just  above  the  point  of 
stenosis — is  the  largest,  and  subsides  with  a  loud  cooing  or  bursting 
sound.  This  phenomenon  may  have  a  very  great  variety  of  manifes- 
tations, generally  with  a  pressing,  choking  pain,  and  it  may  manifest 
itself  under  gentle  blows,  with  faradization,  or  even  by  merely  ex- 
posing the  surface  to  the  air.  It  is  usually  very  diflScult  to  drav 
any  conclusion  regarding  the  portion  of  the  intestine  involved  by  the 
location  of  the  phenomenon  or  the  direction  of  the  peristalsis.  On 
account  of  its  thickness,  we  are  apt  to  mistake  a  dilated  loop  of  small 
intestine  for  a  portion  of  the  colon. 

Circumscribed  tumors  of  the  intestine  are  always  felt  before  th^ 
can  be  seen.  They  may  be :  1.  Balls  of  feces,  scybala,  in  the  large 
intestine,  often  recognized  by  being  arranged  in  a  circular  fonn,  by 
their  location  (which  is  often  deceptive),  or  by  their  retaining  an 
indentation.  Sometimes  we  are  only  able  to  be  positive  regarding 
their  nature  by  their  disappearance  after  free  purgaticm.  2.  Tniaon 
of  the  intestine  are  either  new  formations,  which  are  generally  ^ferj 
firm,  uneven,  or,  from  invagination  of  one  portion  of  the  small 
intestine  into  another  or  into  the  large  intestine,  which  are  round 
vermiform  tumors.  The  former  are  entirely  fixed,  the  latter 
may  suddenly  disappear.  Both  may  be  connected  with  signs  of 
stenosis  of  the  intestine.  If  they  belong  to  the  small  inteatinev  thej 
usually  more  or  less  change  their  location.  (For  distinguiahing  these 
tumors  from  those  of  the  other  abdominal  organs,  of  the  peritoneiim, 
and  of  the  abdominal  wall,  see  below.  For  inflammatory  tumors  of 
the  intestine,  perityphlitis,  etc.,  see  Peritoneum.) 


F.XAMI.\ATIO.V  OF  THE  DIGESTIVE  AI'FARATVS.  311 

art  of  tht  rectum  ciuknot  be  recognized  from  the  abdomen  (see 
r  UifM,  below ).  Those  at  the  point  of  uniou  between  the  transverse 
■ml  the  descending  colon  nre  often  recognized  late,  because  they  lie 
oonev«lod.  They  may  easily  he  confoundetl  with  tumors  of  the  spleen 
or  with  Ute  kidneys  (which  see).  In  this  connection  we  must  bear  in 
nuDd  the  phenomena  of  stenosia.  (For  peritoneal  friction-sounib,  see 
Peritoncuni ;  for  cooing-sounda  that  can  be  felt,  see  Auscultation  of 
H'ibe  Intestine.) 

^b  Palpation  of  the  rectum.  The  rectum  must  be  examined  with  the 
Blbgrr  if  tbe  movement  of  the  bowels  or  the  character  of  the  stools 
mdicste  disease  of  this  organ,  or  if  disease  in  the  neighborhood  (as  the 
wall  of  tlic  true  pelvis,  the  prostate  in  men,  the  uterus  and  its  annexte 
in  woDtm)  is  suspected.  In  making  the  examination,  ne  first  obtain 
k  view  of  the  anus  externally  (as  to  varices,  pedunculated  new  forma- 
boDS,  which  sometimes  come  into  view  at  the  anus  from  above  the 
Scxurp,  an  external  rectal  fistula).  Sometimes  It  is  also  necessarj  to 
nln  a  thorough  emptying  of  the  bowel  beforehand.  The  index- 
bigcr  is  to  be  oiled  and  introduced  with  the  patient  either  lying  on 
Mtle  or  back.  (For  examining  during  narcosis  by  introducing  tbe 
lol«  h»nd,  see  works  upon  surgery.)  When  the  recta]  sound  is 
l|>loT«d,  in  order  to  reach  a  stenosis  beyond  the  reach  of  the  finger, 
B  gretit«Kt  care  is  necessary.  It  is  best  to  employ  a  aouml  open  at 
the  end,  bo  as  to  throw  in  some  lukewarm  water  by  means  of  an 
irrtgatiir,  so  that  any  obstruction  to  the  passing  of  the  sound  may  be 
gotten  ont  of  tbe  way.  Sometimes  a  large  (luantity  of  water  is  thus 
employed,  as  recommended  by  Hegar  (see  also  the  works  upon  surgery 
for  the  employment  of  the  mirror  in  making  the  examination). 

Distending  tbe  descending  colon  by  inflating  it  with  air  introduced 

from  the  anos  through  the  sound,  if  carefully  done,  is  not  dangeroos, 

uh)  is  very  strongly  recommended  for  determining  the  location  of  the 

^pOoloD  with  reference  to  other  organs,  tumors  (see  spleen,  kidneys),  the 

Bknre  uid  condition  of  the  colon  itself. 

PEBCC85I0S    OF    THE    rSIKSTtSB. 

Geoenlly  the  intestine  gives  n  tympanitic  sound ;  with  meteorism  with 
grest  tension,  it  may  become  clear  non-tympanitic.  Over  large  inte»- 
tiiul  loops,  and  also  over  the  stomach  (with  like  tension),  the  souttd  a 
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deeper  than  over  narrow  portions ;  over  lax  portions,  it  is  deeper  than 
over  those  under  strong  tension.  Bat  we  can  hardly  ever  detormine 
as  to  the  width  of  any  portion  of  intestine  by  the  resonance,  chi^y 
because  of  the  influence  of  tension,  which,  for  a  single  loop  of  intestine, 
we  cannot  at  all  control.  Hence,  we  cannot  with  certainty  determine 
by  percussion  the  boundary  between  the  colon  and  small  intestine,  a 
dilatation  above  a  stenosis  from  another  portion,  or  intestine  from  the 
stomach.  At  most,  we  can  only  determine  the  boundary  of  the 
descending  colon  by  artificially  inflating  it. 

(For  determining  by  percussion  the  boundaries  of  the  abdominal 
organs  that  do  not  contain  air,  see  under  the  different  ones.)  Intes- 
tinal tumors  do  not  always  become  so  large  as  to  give  dulness.  In 
percussing  them,  we  first  press  tolerably  deeply  with  the  finger  used 
as  pleximeter,  and  if  we  do  not  find  dulness  we  press  still  deeper,  in 
order  that  we  may  push  aside  any  fold  of  intestine  that  may  lie  over 
the  tumor  (''  deep  percussion/*  Weil). 

AUSCULTATION   OP   THE   INTESTINE. 

Borborygmi  and  splashings,  which  may  often  be  heard  at  a  distance, 
and  are  in  themselves  very  troublesome  (especially  in  women  who 
have  had  children),  do  not  have  any  further  significance.  A  load 
cooing  is  not  without  diagnostic  value,  if  it  occurs  at  the  close  of  in 
attack  of  pain  like  strangulation.  Even  if  we  cannot  see  any  intes- 
tinal peristalsis,  we  must  remember  the  possibility  of  stenosis  of  the 
intestine.  Although  formerly  too  much  importance  was  attached  to 
it,  yet  there  is  some  diagnostic  value  in  the  cooing,  which  is  more  fre- 
quently felt  than  seen  in  the  ileo-csecal  itegion  in  typhoid  fever  (ilio- 
cajcal  gurgling). 

Examination  of  the  Peritoneum. 

Pathological  conditions  of  the  peritoneum  are,  in  part,  of  such  a 
character  that  they  affect  the  outer  layers,  the  coverings  of  the  other 
abdominal  viscera,  hence  possible  anomalies  of  the  peritoneum  mtv 
be  overlooked  in  the  direct  examination.  Thus,  very  many  diseases 
of  other  abdominal  organs  are  combined  with  those  of  the  peritoneom. 
This  fact  and  the  anatomical  interrelations  of  the  diaphragm  and 
certain  other  organs  make  it  very  diflScuIt  to  give  a  separate  descrip- 
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tbii  of  its  physical  diagnosis.     In  what  follows  we  mention  what  may 

be  learned  in  peritoneal  diseases  by  the  separate  methods  of  examina- 

tiioft,  bat  we  call  attention  to  the  point  that  the  examiner  ought  to 

kim  to  give  his  attention  to  all  the  abdominal  organs,  by  inspection, 

fdpation,  etc.,  at  the  same  time. 

INSPECTION   OF  THE   ABDOMEN. 

In  diseases  of  the  peritoneum,  this  may  reveal  distention  of  the 
ibdomen,  which  may  be  quite  considerable,  and  quite  like  intestinal 
meteorism.  MetearismiLS  peritonei — that  is,  escape  of  air  into  the 
tbdominal  cavity  from  the  intestine  or  stomach — is  a  very  serious 
oonditioD,  which  always  results  in  peritonitis.     (See  below.) 

There  is  general,  though  often  unequal,  distention  when  there  is 
freely-movable  fluid  in  the  peritoneal  cavity:  ascites.  Such  a  fluid 
eSiision  collects  in  the  most  dependent  part  of  the  abdominal  cavity, 
int  in  the  true  pelvis ;  then,  as  the  amount  increases,  it  rises  higher, 
leaching  the  abdominal  wall,  where  its  level  may  stand  at  different 
heights.  The  abdominal  organs  that  contain  air  float  upon  the  top  of 
Aeflaid  so  far  as  the  peritoneal  fold  permits.  In  consequence  of  the 
increased  internal  pressure,  the  abdomen  is  broader,  and  the  lower 
part  contains  the  fluid,  while  the  intestine,  containing  air,  lies  at  the 
upper  part,  and  is  in  contact  with  the  abdominal  wall.  But  the  fluid, 
aince  it  is  freely  movable,  occupies  always  the  most  dependent  part 
Wh  every  change  of  positioa  of  the  body,  and,  if  the  tension  of  the 
^minal  wall  is  not  too  great,  there  often  results  an  unequal  disten- 
tion of  the  abdomen  which  varies  with  the  position  of  the  body.  In 
the  dorsal  position,  it  is  quite  toward  the  sides  ;  when  lying  upon  the 
side,  it  ig  over  the  inguinal  and  lumbar  regions  upon  each  side ; 
^hile  in  the  sitting  posture,  it  fills  the  dependent  abdominal  sides,  the 
upper  portions  being  empty;  and  in  standing,  the 'lower  part  of  the 
*Monien  projects.  If  there  is  so  large  an  effusion  as  to  fill  the  abdo- 
men very  full  there  is  no  change  in  the  distention,  and  it  is  also  more 
^®8ular,  hke*  that  we  have  with  marked  meteorism.  (Regarding  the 
^W  position  of  the  diaphragm,  when  there  is  distention  of  the  abdo- 
^^}  see  Respiratory  Organs  and  Liver.) 

ff  the  akin  is  examined  when  there  is  marked  effusion  it  will  not  at 
^1  look  as  it  usually  does :  on  account  of  the  tension,  it  is  smooth, 


( 
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shining,  and  shows,  especially  in  the  dependent  parts,  a  pecolitr 
bluish  shimmer.     When  the  tension  is  of  long  standing,  there  an 
colorless  streaks  or  stris  which  are  formed  in  the  akin  by  the  ooa- 
tinaoQS  stretching,  as  in  the  scars  resulting  from  pregnancy,  so-caiy 
fitnn  their  chief  caose.     The  nmbilicos  may  be  obliterated  or  erei 
project.     In  marked  cuctteM.  the  cutaneoos  Teins  of  the  abdomen  tie 
found  enlarged,  since,  as  collateral  Teina,  they  most  take  up  the  OTcr-  *^ 
flow  of  the  intra-abdominal  Teins,  which  are  compressed.    Under  some     i 
circomstances,  there  may  be  oedema  of  the  legs  from  compressioo  of     \ 
the  iliac  veins.     (Regarding  the  caput  medu9(E  and  the  abdomiBil 
veins  in  general  in  cirrhosis  of  the  liver,  see  under  Liver.) 

Ascites  that  moves  about  generally  results  from  tnuisudatioa  into 
the  abdominal  cavity  from  stasis,  being  rarely,  except  in  the  beginning 
of  a  disease,  dependent  upon  inflammatory  exudations.  In  the  fonner 
case,  it  is  either  a  partial  indication  of  general  dropsy,  and  conneeted 
with  oedema  (see),  or  entirely  the  result  of  obstruction  of  the  portal 
vein  (cirrhosis  of  the  liver,  compresdon,  and  thrombosis  of  the  vein). 
In  the  latter  case  it  is  a  sign  of  peritonitis.  (See  under  Palpatiittt 
Percussion.) 

Circumscribed  distention  of  the  abdomen,  where  there  has  been  little 
or  no  change  in  posture,  may  be  due  to  inflammatory  fluid  exudations, 
which  are  enclosed  between  adhesions  of  the  intestine  to  itself  or  the 
abdominal  wall,  or  by  any  kind  of  tumor  in  the  abdominal  cavi^; 
and  also  by  tumors  or  abscess  in  the  abdominal  wall  itsel£  Circum- 
scribed distention,  with  inflammatory  redness,  indicates  a  discharge 
outward  of  an  abscess,  either  fecal  or  some  other  collection  of  pus  in 
the  abdominal  cavity,  or  of  the  abdominal  wall. 

In  diseases  of  the  peritoneum,  palpation  gives  very  important  signs : 

Pain  in  all  inflammatory  aSiections.  It  is  usually  very  severe  in 
acute  peritonitis^  sometimes  so  great  that  the  slightest  motion,  or  even 
the  lightest  covering  upon  the  abdomen,  cannot  be  borne.  This  sensi* 
bility  is  an  important  indication  of  peritonitis,  especially  in  distingaisfa- 
ing  the  ordinary  intestinal  meteorism  from  the  intestinal  meteoriam  with 
peritonitis,  sometimes  also  in  distinguishing  inflammatory  ascites  from 
dropsical  ascites.  Circumscribed  pain  may  indicate  a  circumscribed 
peritonitis,  as  it  occurs  more  particularly  over  tumors,  abscess  of  the 
stomach  and  intestine.  In  chronic  peritonitis,  especially  in  tubercu- 
losis,  sometimes  there  is  entire  absence  of  tenderness. 
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Now  and  then,  in  chronic  peritonitis  there  is  a  general,  more  or  less 
ijmmetrical,  hardness  of  the  abdominal  wall — that  is  to  say,  it  feels  as 
%  it  were  thickened.  This  is  to  be  distinguished  from  the  general 
increased  resistance  from  tension  due  to  marked  distention  of  the 
abdomen  from  meteorism  and  ascites.  Thus,  there  is  a  marked  differ- 
ence between  the  resistance  of  fluid  and  that  of  meteorism  in  a  fold  of 
btestine.  The  latter  has  more  the  feeling  of  an  air-pillow,  the  former 
is  more  like  a  material  substance.  But  we  recognize  fluid  with  much 
more  certainty  by  the  feeling  of  fluctuation,  undulation.  A  hand  is 
kid  flit  upon  the  surface  of  the  abdomen,  and  then  the  abdominal  wall 
is  tapped  lightly  with  one  or  two  fingers,  just  as  in  direct  percussion. 
If  both  hands  are  used,  fluctuation  is  found  in  a  place  where  there 
is  an  accumulation  of  fluids  and  the  stroke  of  the  wave  is  felt  with 
ererj  tap  of  the  fingers.  In  this  way  the  presence  of  even  a  small 
anoont  of  fluid  in  the  abdominal  cavity  can  be  made  out  with  great 
certainty.  When  there  is  great  effusion  under  high  pressure  this 
agn  may  &iL  On  the  other  hand,  we  may  be  deceived  in  the  case  of 
penons  who  have  a  large  accumulation  of  fat  in  the  abdomen  by  the 
trembling  of  the  layers  of  fat,  and  possibly,  also,  by  the  fiat  in  the 
abdominal  cavity,  in  the  omentum  especially. 

Very  much  increase  of  resistance,  and  thus  an  indistinct  fluctuation, 
generally  occurs  when  the  peritoneal  fluid  is  encysted.     Circumscribed 
bard  resistance,  now  like  a  round  ball  and  again  cord-like,  occurs  with 
extremely  great  variations  in  chronic  peritonitis,  not  alone  of  the 
tnberealar  variety,  but  also  in  the  so-called  simple  peritonitis  from  in- 
flammatory new  formations;  nevertheless,  the  former  is  usually  the 
much  more  frequent  condition.     Particularly  often  in  this,  although 
scHnetimes  also  in  simple  chronic  peritonitis,  we  feel  above  the  navel  a 
dense  transverse  string :  the  omentum  is  shrunken  and  thickened  by 
inflammatory  products.     Besides  there  are  usually,  but  not  always, 
the  signs  of  encysted  or  even  of  free  fluid  in  the  peritoneal  cavity. 
Exactly  the  same  phenomena  are  present  in  carcinoma  and  sarcoma  of 
the  peritoneum. 

There  occurs  in  an  acute  way  resistance  in  the  neighborhood  of  the 
csecnm  in  typKUtU  and  perityphlitis.  Here  there  is  generally  a  cir- 
cumscribed globular,  or  flattened  globular,  tumor,  usually  immovable, 
which,  at  first  at  least,  is  extremely  tender.  It  indicates  a  fixed  mass 
of  feces  in  the  caecum,  or  an  inflammatory  deposit  upon  the  serous  side 
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of  the  csecam,  or  both.  In  inflammatory  cases,  there  remains  fwi 
long  time,  or  even  permanently  after  recovery,  a  dense  spot(ascarfrin 
shrunken  inflammatory  new  formation  in  the  peritoneum).  In  infltoh 
mation  of  the  vermiform  appendix,  we  can  seldom  aflirm  that  there  ii 
a  tumor. 

Palpation  of  the  peritoneum  through  the  vagina  in  order  to  cb- 
cover  whether  there  are  tumors,  exudations  in  Doucrlas's  space  anl 
anywhere  in  the  neighborhood  of  the  uterus,  especially  the  different 
forms  of  peritonitis,  belongs  to  gynecology.  It  is  not  necessary  to 
measure  the  circumference  of  the  abdomen  for  establishing  a  diagnosii, 
but  yet  it  is  valuable  for  the  purpose  of  observing  the  course  of  an 
abdominal  affection,  and  particularly  for  ascertaining  the  increase  and 
diminution  of  fluid  exudations.  It  is  generally  sufficient  to  measure 
the  abdominal  circumference  across  the  navel  and  the  lower  lumbar 
vertebrae.  It  is  better  also  to  measure  the  distance  between  the 
xiphoid  process  and  the  symphysis  pubis. 

Percussion  gives  valuable  information  regarding  the  peritoneum,  as 
to  whether  there  is  fluid  effusion  in  the  peritoneal  cavity,  its  location 
and  nature.     By  percussing  with  some  force  at  what  we  suppose  to  be 
the  boundary  line,  we  can  easily  determine  the  boundary  between  the 
dulness  of  fluid  and  the  tympanitic  resonance  of  the  intestine ;  bat 
we  can  never  distinguish  it  from  that  of  those  organs  that  do  not  con- 
tain air,  as  the  liver,  spleen,  etc.     The  superior  surface  of  a  freely- 
movable  effusion  is  always  horizontal,  and  hence  its  upper  boundary 
line  must  correspond  to  a  section  of  a  horizontal  plane  drawn  through 
the  abdomen,  in  whatever  position  the  patient  may  assume.     When- 
ever the  patient  changes  his  position,  immediately  the  effusion  changes 
its  relations  to  the  abdominal  cavity  (see  above,  under  Inspection). 
Hence  the  result  of  percussion  changes  with  the  position  of  the  body : 
if  tlie  patient  lies  upon  tlie  right  side,  then  the  portion  of  the  abdo- 
men wliich  is  now  lowest  gives  a  deadened  sound,  while  the  upper 
boundary  is  horizontal ;  in  the  left  half  of  the  cavity,  there  is  tympan- 
itic resonance ;  if  the  patient  turns  upon  the  left  side,  this  is  now  dull, 
and  the  right  is  tympanitic.     This  is  an  important  sign,  not  only  that 
the  fluid  is  movable,  but  often  that  there  is  fluid  present.     Small  effu- 
sions, which  rarely  rise  only  a  little  above  the  pelvis,  will  hence  be  first 
recognized  by  percussing  when  the  patient  stands  upright.     If  there 
is  then  dulness  above  the  symphysis  pubis,  it  immediately  disappears 
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when  the  patient  lies  upon  the  back.  Very  large  effusions  may  fill 
the  abdomen  so  fall  that  the  intestines,  on  acconnt  of  a  short  mesen- 
tery, cannot  float,  and  hence  cannot  come  in  contact  with  the  abdom- 
inal wall.  Then  the  strongly-distended  abdomen  gives  a  dull  sound 
throughout,  and  we  sometimes  notice  a  change  of  the  boundary  of  dul- 
ness  only  in  the  position  on  the  side,  when  the  upper  portion  gives  a 
clear  sound. 

When  the  fluid  moves  about  with  difficulty,  slowly  and  incompletely 
changing  its  location  with  the  change  of  position  of  the  body,  and 
still  more  if  it  is  entirely  immovable,  inflammatory  exudation  with 
glueing  or  adhesion  of  the  intestines  together  amd  to  the  abdominal 
wall  is  indicated.  If  the  fluid  does  not  move  it  is  said  to  be  en- 
cysted. But  not  infrequently  even  inflammatory  exudation,  at  least 
in  the  beginning  of  its  effusion,  is  freely  movable. 

Percussion  may  be  an  important  aid  in  recognizing  meteorismua 
peritonei  in  so  far  that  in  many  cases,  if  adhesions  have  not  already 
been  formed  before  the  occurrence  of  perforation,  it  gives  a  perfectly 
uniform  tympanitic  or,  if  the  tension  is  great,  a  non-tympanitic  sound 
over  the  whole  abdomen,  also  over  the  region  of  the  liver  and  spleen, 
and  besides,  on  account  of  the  diaphragm  being  arched  high  up,  as 
&r  as  the  fifth,  or  even  the  fourth,  rib.  Not  infrequently  in  this  way 
we  obtain  Heubner's  rod-pleximeter  phenomenon  (see  p.  112). 

Subphrenic  peritonitis^  pyopneumothorax  subphrenicus  (Leyden), 
subphrenic  abscess.  We  understand  by  this  an  ichorous-purulent, 
sacculated  peritonitis  below  the  diaphragm.  From  paralysis  (partly 
also  from  destruction),  the  diaphragm  is  pushed  very  high  into  the 
thorax,  causing  a  marked  retraction  or  compression  of  the  lung  of 
that  side.  That  half  of  the  thorax  is  broadened,  and  by  the  presence 
of  pus  and  gas  in  the  cavity,  one  is  apt  to  mistake  the  condition  for 
pyopneumothorax.  Peritonitis  of  this  character  usually  begins  at  the 
stomach  as  an  ulcer,  or  at  the  intestine,  especially  at  the  vermiform 
appendix  and  csecum.  In  making  a  differential  diagnosis,  we  observe 
whether,  in  the  status  prcesens  or  in  the  previous  development,  there 
were  indications  of  disease  of  the  lungs  or,  on  the  other  hand,  of  the 
abdomen,  and  also  whether  the  lung  of  the  diseased  side  still  performs 
the  motions  of  respiration.  During  puncture,  it  has  frequently  been 
found  that  the  pressure  rises  during  inspiration  in  a  subphrenic  cavity, 
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while  it  falls,  of  course,  in  a  plearal  cavity.  This  can  be  recognised 
by  the  varying  rapidity  of  discharge  from  the  aperture  made  by  the 
needle,  or  by  introducing  a  manometer  into  the  cavity. 

The  presence  of  air  which  has  escaped  into  the  peritoneal  cavity  is 
shown  in  many  cases  by  the  clear,  metallic  ringing,  intestinal  sound  in 
the  upper  part  of  the  abdominal  cavity,  sometimes  even  a  metallic, 
transmitted  breathing  sound,  which  it  yields  to  auscultation.  More- 
over, with  the  inflammatory  deposits  upon  the  reduplications  of  the 
peritoneum,  especially  over  the  liver  and  spleen,  there  occurs  syn- 
chronously with  breathing  a  peritoneal  friction  sound,  exactly  corre- 
sponding to  the  pleuritic  friction  sound.  It  is  very  rarely  produced 
by  peristalsis  over  the  intestines.  If  the  friction  sound  is  pronounced, 
it  can  also  be  felt. 

When  it  is  advisable,  as  a  therapeutic  measure,  to  draw  off  fluid  from 
the  peritoneal  cavity  by  puncture,  it  may  be  of  diagnostic  value  in  two 
ways : 

1.  It  is  then  possible  to  examine  the  organs  in  the  abdominal  cavity, 
which  previously  were  concealed  by  the  ascites.  Not  only  does  the 
fluid  prevent  the  examination  of  the  organs  more  or  less  completely 
covered  by  it,  but  the  folds  of  the  intestine  floating  upon  it  also  do  so, 
in  that  they  crowd  in  between  certain  parts,  especially  the  liver  and 
spleen,  and  the  anterior  abdominal  wall.  When  the  abdomen  has 
been  emptied,  its  wall,  which  before  was  tensely  stretched,  is  very  lax, 
and  this  renders  the  examination  extremely  easy.  Hence  we  can 
now  usually  very  easily  discover  the  diseases  which  caused  the  ^hsion 
(cirrhosis  of  the  liver,  tumors,  which  press  upon  the  portal  rein ; 
cancer  of  the  stomach,  ovarian  tumor,  etc.),  or  certain  results  of  peri- 
tonitis (bands  of  scar  tissue,  which  compress  the  intestine,  swollen 
mesentery,  etc.). 

2.  The  fluid  that  has  been  drawn  off  can  be  examined.  It  is  aa 
important  to  do  this  as  to  examine  pleural  fluid  (which  see,  p.  160). 

The  ordinary  hypodermic  syringe,  holding  one  granune — not  the 
one  recommended  for  puncturing  the  pleui^ii — ^is  to  be  employed  for 
puncturing  the  abdomen. 

Exploratory  puncture^  by  means  of  a  large  hypodermic  syringe,  ii 
useful  in  distinguishing  encysted  peritoneal  fluid  from  the  solid  and 
fluid  contents  of  certain  tumors  (see  Abdominal  Tumors). 

Chylous  ascites  has  been  observed  in  some  cases  of  compression  of 
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&e  dtoneic  duct ;  the  ascitic  fluid  is,  to  a  varying  extent,  'milk-like 
in  ippeuiaoe.  It  contains  molecalea  of  fat  and  a  ferment  that  forms 
apt. 

Examination  of  the  Livee. 

AiATOMY.— The  liver,  covered  by  the  peritoneum,  lies  close  to  the 
fii^ingm — within  its  arch — and  is  held  in  place  by  the  suspensory 
EgmKnt  and  by  the  intra-abdominal  pressare  exerted  upon  its  lower 


S  of  the  thoncic  oantonta,  of  the  gUnnjuh,  luul  of  the  liver,  from  in  front. 
(WiiL-Iic«iBiA.)  The  unbroken  hatched  lines  represent  tbe  portions  of  the  heart  and 
linrtbatsTV  in  eontw^t  with  tbe  thoracis  wall.  The  pnrtiaDi  of  these  organs  thai  are 
Kit  In  pkrietsl  contact  and  are  oovered  bj  the  lungs  are  represented  bj  the  light  batch- 

lag.  e/( ),bonleroftherightlung;  jr'A  ( ),  borderof  the  ledluDg:   ab.eaiX'^d 

I. . , .),  boundary  of  tbe  complementarj'  pleural  sinus ;  i,  boundary  between  the  upper 
and  middle  lobe*  of  the  right  lung;  A,  boundary  between  the  middle  and  lower  lobes; 
',  boundarj  between  the  upper  and  lower  lobes  ot  tbe  left  lung ;  w,  Btomach  (greater 
coTTatorB). 

BDT&oe.  Abont  three-foortliB  of  it  is  in  the  right  side  of  the  body, 
and  one-fourth  in  the  left.  With  reference  to  its  superficial  topog- 
raphy, a  larger  portion  of  it  belongs  to  the  right   hypochondrium, 
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extending  into  the  epigastrium,  and  with  a  small  portion  into  the  left 
hypochondrium.  Usoally  it  does  not  extend  so  far  to  the  left  as  the 
apex  of  the  heart.  Above,  the  Inngs  and  heart  glide  over  it,  and  it 
glides  over  the  stomach  (see  Fig.  13,  p.  78). 

The  extent  to  which  its  surface  is  in  contact  with  the  thoracic  wall 
is  determined  by  the  relation  of  its  upper  surface  to  the  diaphragm. 
Hence,  during  expiration  it  rises  in  the  right  half  of  the  body  as  high 
as  the  fourth  intercostal  space,  and  with  its  extreme  left  end  to  the 
fifth  rib.  The  lower  border,  in  the  scapular  and  middle  axillary  line, 
stands  about  at  the  eleventh  rib,  in  the  mammillary  line,  just  at  the 
border  of  the  ribs,  then  proceeds  obliquely  upward  toward  the  left, 
through  the  epigastrium,  under  the  left  border  of  the  ribs,  and  almost 
to  the  apex  of  the  heart. 

In  the  middle  line,  it  stands  about  midway  between  the  xiphoid 
process  and  the  umbilicus.  The  gall-bladder  lies  just  where  the  lower 
border  of  the  liver  passes  under  the  right  border  of  the  rib^,  hence 
close  within  the  right  mammillary  line. 

The  organs  that  border  upon  the  liver  are  the  lungs,  heart,  and 
the  diaphragm  above,  and  the  right  kidney,  colon  and  stoaiach  below. 
That  portion  of  its  upper  convex  surfisu^e  which  is  not  covered  by  the 
lungs  or  heart  is  parietal.  This  parietal  portion  is  very  small  behind. 
As  it  comes  forward,  it  is  much  broader,  and  is,  for  the  most  part, 
covered  by  the  chest-wall,  except  in  the  epigastrium,  where  it  is  free 
from  its  bony  covering. 

With  children,  the  liver  is  in  all  dimensions  proportionally  larger, 
so  that  its  lower  border  is  in  the  axillary  line  below  the  border  of  the 
ribs. 

Normally,  the  liver,  strictly  speaking,  only  moves  in  connection 
with  the  diaphragm. 

INSPECTION   OF   THE   LIVER. 

This  is  made  with  the  body  in  the  dorsal  position  moderately 
elevateil. 

In  the  he:ilthy  cimdition,  in  adults,  absolutely  nothing  can  be  made 
out.  The  right  and  left  hypochondriac  regions  are  exactly  alike.  In 
small  children,  we  can  sometimes  notice  a  moderate  projection  of  the 
right  hypochondrium. 
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PnyectioD  of  tli«  right  hTpochoDdriom,  or  kIso  of  the  epigastrinm 
ud  the  region  below  the  right  border  of  the  ribs,  iadicates  enlarge- 
ment of  the  liver.  This  most  be  pretty  well  marked,  in  order  to  be 
noticed  in  this  vay.  Where  the  thor&z  is  very  stiff,  the  ribs  do  not 
neoally  project;  but  when  the  ribe  are  very  flexible  (children,  young 
females),  where  it  can  relatively  easily  take  place,  the  projection  of 
the  abdominal  wall  is  plainer  if  the  abdomen  is  a  little  fall  and  the 
covering  thin. 

Fin.  88. 


moftheluDgs.  liveT,  iplean,  uid  ofthe  kidneT*.  fttan  behind.  (Wul-Lcbchei.) 
Tbe  IJTeruid  (pleen  are  repreaentad  bj  tha  nma  kiod  of  hmtchiog  u  in  Fig.  67.    ai 

I >i  lower  border  of  the  Innp;  cd  (. .  .  .'',  oomplemenUry  ■pue,'  i  (-  -  -  - .,  Ixrli^r 

of  theliTer;  e/l-  ■  ■  ■)■  boundary  batwaan  the  upper  and  lower  lobei  of  ihe  lun:;*; 
g,  boandary  between  the  upper  and  middle  lubea  of  the  right  lung. 

If  the  projection  is  entirely  of  the  portion  of  the  sAtMmcn  be-low 
the  border  of  the  ribs,  it  points  more  to  a  displacement  of  ilit  liver 
downward.  There  may  be  very  marked  distentioQ  when  an  tnlarge-l 
liver  b  BO  displaced. 

It  is  very  rare  to  see  or  to  feel  the  lower  border  of  tlie  liver.  But 
it  may  be.  if,  on  account  of  enlargement  or  displacement,  or  both,  it 
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is  located  low  down,  and  if  the  abdominal  wall  is  thin.  We  can  then 
also  observe  how  the  border  of  the  liver  moves  downward  with  the 
motion  of  the  diaphragm  in  deep  inspiration.  For  observing  this  the 
light  must  come  from  the  head  of  the  bed. 

When  the  wall  is  very  thin,  tumors  on  the  surface  of  the  liver  in 
contact  with  the  abdominal  wall,  or  on  the  lower  surface  of  the  border, 
and  also  a  distended  gall-bladder,  can  be  seen.  With  deep  breathing, 
they  follow  the  motions  of  the  diaphragm,  and  they  transmit  the 
motions  to  tumors  of  the  stomach  or  omentum,  which  may  be 
adherent  to  them,  or,  like  them,  visible. 

Finally,  arterial  or  venous  liver-pulse  may  be  visible,  especially  the 
latter,  which  always  accompanies  enlargement  of  the  liver. 

Enlargement  of  the  liver  may  be  dependent  upon  different  disesMi 
of  this  organ.  In  engorgement  of  the  liver,  especially  in  mitnl 
defects  and  in  emphysema,  in  fatty  or  amyloid  liver,  or  when  it  is  doe 
to  obstruction  of  the  gall-bladder,  and  in  diffuse  hepatitis,  in  certain 
acute  infectious  diseases,  the  enlargement  of  the  liver  is  tolerably 
uniform,  its  form  being  retained.  It  manifests  itself  by  its  lower 
border  moving  down  into  the  abdomen,  but,  on  the  other  hand,  the 
diaphragm  is  pressed  upward  only  when  the  liver  is  very  greatly 
enlarged,  or  when  the  general  abdominal  pressure  is  increased  (espe- 
cially in  ascites)  The  liver  is  irregularly  enlarged  in  carcinoma, 
echinococcus,  generally  in  syphilis,  and  in  abscess.  To  what  extent 
it  is  noticeable  depends  upon  the  location  of  the  swelling,  whether 
anterior,  inferior,  or  superior,  with  displacement  of  the  diaphragm. 

Downward  displacement  or  dislocation  of  the  liver  occurs  generaDy 
with  depression  of  the  diaphragm,  with  severe  emphysema,  with 
pleurisy  or  pneumothorax  of  the  right  side.  Left-sided  pleurisy  or 
pneumothorax,  pericarditis,  though  generally  only  to  a  slight  degree, 
press  the  point  of  the  left  lobe  of  the  liver  downward,  and  thus  the 
lower  border  of  the  liver  in  the  epigastrium  is  horizontal.  Moreover* 
under  some  circumstances  the  liver  is  pressed  downward  by  snb- 
phrcnic  abscess  (see  above),  which  at  the  same  time  pushes  up  the 
diaphragm.  Lastly,  here  belongs  the  "  wandering "  liver,  due  to 
relaxation  of  the  suspensory  ligament  (occurring  in  women  who  hate 
borne  children).  It  is  only  in  the  two  conditions  last  named  that  it 
is  not  in  contact  with  the  diaphragm. 
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It  ia  to  be  observed  that  the  lower  border  of  the  liver  moves  down- 

wird  not  only  when  it  is  enlarged,  bat  also  when   it  is  displaced. 

These  two  conditions  will  be  distinguished  chiefly  by  palpation  and 

^rcassion,  and  the  consideration  of  the  accompanying  conditions  of 

the  organs  in  the  chest  and  abdomen. 

Displacement  of  the  liver  upward,  can,  of  coarse  only  take  place 
then  the  diaphragm  is  hiprher  than  normal,  as  in  retraction  of  the 
hmgs,  pressure  from  below,  inflammatory  or  neurotic  paralysis  of  the 
ditphragm. 

PALPATION   OF  THE   LIVER. 

I 

In  every  relation,  this  is  the  most  important  and  certain  method  of 

examining  this  organ,  and  hence  must  be  most  diligently  practised  by 

the  beginner.     It  is  best  to  have  the  patient  in  the  dorsal  position,  and 

tlieaMominal  wall  as  relaxed  as  possible.    We  first  seize,  with  the  warm 

bnds,  the  whole  abdominal  sac,  have  the  patient  open  the  mouth  and 

(wreathe  quietly.     Drawing  up  the  limbs  is  of  little  aid  and  disturbs 

the  examination.     We  very  frequently  make  use  of  deep  breathing, 

because  in  this  way  the  parts  hidden  under  the  ribs  move  deeper,  and 

the  border  or  any  small  unevenness,  etc.,  can  be  felt  more  distinctly 

tt  it  moves  against  the  examining  fingers ;  and  lastly,  because  the 

bVer  can  be  distinguished  from  other  organs  (kidney,  colon,  omentum, 

often  stomach,  abdominal  wall)  by  its  motions  during  deep  breathing. 

%  striking  palpation  we  understand  a  brusque  stroke  with  the  tips  of 

^he  fingers.     We  employ  it  in  meteorism  and  ascites  in  order  to  push 

•«ide  for  the  moment  a  layer  of  intestine  lying  over  the  liver  or  fluid, 

*Jidthu8  be  able  to  reach  the  liver  with  the  tips  of  the  fingers.     (See, 

**Joreover,  what  is  said  on  page  318  regarding  palpation  of  the  abdomen 

*^r  puncture.) 

formally,  in  the  adult,  with  the  ordinary  thickness  of  abdominal 
^*11,  we  can  feel  scarcely  anything  of  the  liver.  If  there  is  a  thin 
^^  wall  (especially  in  women),  we  not  infrequently  feel  the  edge  of 
^Qe  liver  in  the  mammillary  line  at  the  border  of  the  ribs,  seldom  also 
*^  the  epigastrium,  particularly  if  it  is  pressed  down  in  deep  inspira- 
'*^ii.     In  children  it  is  often  very  distinct. 

For  example,  we  take  a  condition  bordering  on  the  normal,  the 
'^^called  constricted  liver,  a  disease  almost  without  significance.  It 
^ars  in  women  who  have  laced  themselves  very  tightly  for  a  long 
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time.  Corresponding  to  the  anatomical  condition  of  the  liver,  we  a 
feel  a  tongue-like  prolongation  of  the  right  lobe,  which  prolongatk 
is  separated  from  the  mass  of  the  liver  by  a  constricting  farrow  do 
under  the  border  of  the  ribs.  Sometimes  the  constricted  liver  is  sen 
tive  on  pressure. 

In  ascertaining  the  pathological  conditions  of  the  liver  by  palpati 
a  series  of  points  of  view  come  under  consideration : 

1.  The  existence  of  tenderness.  There  is  no  tenderness  with  t 
fatty,  amyloid,  cirrhotic  liver,  with  echinococcus  (if  there  is  no  fore 
tion  of  pus),  nor  engorged  liver  (infrequent),  if  it  has  been  for  a  lo 
time  uniformly  engorged ;  the  syphilitic  liver  is  usually  not  tend^ 
but  sometimes  it  is  so.  Generally,  in  the  beginning  of  cirrhosis  t 
liver  is  sensitive,  also  in  biliary  engorgement  According  to  the  exti 
to  which  the  peritoneum  is  involved,  carcinoma  of  the  liver  may 
entirely  without  tenderness,  or  it  may  be  very  sensitive,  also,  wh 
engorgement  of  the  liver  has  rapidly  developed,  it  may  be  very  tend 
When  an  abscess  of  the  liver  is  parietal,  possibly  involving  the  pe 
toneum,  there  is  a  circumscribed  area  of  great  tenderness ;  with  dec 
seated  abscess,  there  is  no  pain.  Tenderness  of  the  liver  may,  besidi 
be  caused  by  chronic  (often  tubercular)  peritonitis,  without  there  beii 
any  trouble  with  the  liver  itself. 

2.  The  size  and  form.  Depression  of  the  lower  border,  withoi 
change  in  form,  indicates  uniform  enlargement,  but  possibly  also  dii 
placement.  Unless  there  is  considerable  enlargement,  it  is  ofte 
difficult  to  distinguish  between  these  two  conditions.  If  then  i 
simultaneously  tenderness  and  hardness  (see  below),  or  if  there  tf 
conditions  of  other  organs  which  make  enlargement  of  the  liver  prob 
able,  as  valvular  disease  of  the  heart  with  engorgement,  a  diseiA 
causing  an  amyloid  condition,  then  we  are  very  seldom  wrong  in  du 
supposition  that  there  is  an  enlargement.  On  the  other  hand,  fo 
example,  the  existence  of  pleuritic  exudation,  dextra^  etc.  (see  tbore) 
makes  displacement  more  probable.  There  also  may  be  at  the  w^ 
time  enlargement  and  downward  displacement.  But  it  must  be  remea 
bered  that,  when  a  liver  is  markedly  displaced  downward,  the  imprtf 
sion  is  easily  made  that  it  is  also  enlarged,  because,  by  traction  aboQi 
its  transverse  axis,  it  becomes  parietal  to  a  larger  extent. 

When  a  downward- displaced  liver  is  distinctly  movable  by  pressari 
with  the  finger,  in  such  a  way  that  in  the  dorsal  position  it  can  b< 
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ranght  back  to  its  normal  position,  then  we  have  a  '^  wandering  " 
i?er. 

The  fonn  of  the  liver  is  recognized  with  varying  distinctness,  accord- 
ing to  the  increased  extent  to  which  it  lies  against  the  abdominal  wall, 
when  it  may  be  enlarged.  It  has  already  been  mentioned  under  what 
conditions  the  liver  retains  its  form.  Tumors  of  all  kinds  (especially 
carcinoma,  gummata,  echinococcus)  and  scars  (syphilis)  change  its 
fonn.  Whole  portions  of  the  parenchyma  of  the  liver  may  often,  not 
always,  be  marked  off  by  the  scars  of  syphilis  if  they  are  very  deep: 
"lobnlated  liver." 

3.  Again,  the  surface  of  the  liver  can  be  judged  by  the  portion  of  the 
opper  surfeuie  or  the  lower  border  which  is  accessible  to  palpation,  and 
we  can  do  this  best  by  moving  the  finger-tips  with  the  abdominal  wall 
back  and  forth  over  the  liver.     In  individual  cases  it  is  only  possible 
to  feel  a  portion  of  the  lower  sur&ce.     In  engorgement  of  the  liver j  in 
kXj  liver,  in  amyloid  liver,  in  a  portion  of  the  first  stage  of  cirrhosis, 
and  in  the  so-called  hypertrophic  liver ^  the  surface  will  be  found  to  be 
smooth ;  also,  in  echinococcus,  carcinoma,  and  syphilis  of  the  liver,  if 
we  palpate  a  portion  entirely  free  from  tumor  or  scars.    Small  inequali- 
ties, generally  to  a  certain  extent  uniform  over  the  whole  palpable 
portions  of  the  surface,  sometimes  so  fine  that  if  the  abdominal  wall  is 
tlick  it  is  difficult  to  feel  them,  are  the  characteristic  signs  of  ordinary 
cirrhosis  of  the  liver  (interstitial  hepatitis,  granulated  liver)  toward 
^e  end  of  the  first  stage  and  into  the  second.     Here,  for  two  reasons, 
^t is  usually  very  difficult  to  reach  the  liver  with  the  fingers:  first, 
'^use  in  the  second  stage  it  is  smaller,  and  hence  is  to  a  less  extent 
P^etal,  and  second,  because  the  disease  is  commonly  associated  with 
"^ites.     For  this  reason,  what  has  been  said  regarding  "  stroking 
^pation  "  and  examination  after  puncture,  applies  especially  here. 
•  is  further  to  be  remarked  that  the  surface  of  the  liver  in  chronic, 
id  especially  in  tribercular  peritonitis,  may  feel  tuberculated  in  consc- 
ience of  inflammatory  growths  upon  the  serous  coat,  and  this  without 
ere  being  any  cirrhosis  (although  not  infrequently  this  exists  at  the 
me  time).     Large  rough  tumors,  from  the  size  of  a  cherry  to  that 
an  apple,  often  mingled  with  small  knots,  are  the  usual  appearances 
th  carcinoma  of  the  liver.     We  can  sometimes  recognize  upon  the 
p  of  these  carcinomatous  knots  a  depression,  the  cancer  navel ;  but 
ey  are  of  neither  positive  nor  negative  diagnostic  weight.     More 
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smooth,  flat  projections,  especially  if,  besides,  we  can  feel  scar-like 
depressions,  indicate  the  presence  of  syphilitic  gummata.  JSchino- 
coccus  causes  smooth  tumors  which,  according  to  their  location,  are 
flat  or  elevated,  or  they  may  even  stand  out  prominently  from  the 
surface  of  the  liver ;  thus  also  abscess  of  the  liver  causes  smooth  promi- 
nences of  different  sizes  and  elevations. 

4.  The  consistence  of  the  liver  is  uniformly,  and  generally  markedly, 
increased  in  amyloid  disease,  engorged  liver,  and  in  cirrhosis.  Car- 
cinoma manifests  itself,  as  elsewhere,  usually  by  great  densitv. 
Abscess  of  the  liver  and  echinococcus  bladders  may  distinctly  fluctu- 
ate ;  the  latter  often,  if  tightly  full,  feel  dense  as  well  as  elastic,  and 
we  can  sometimes  recognize  by  quick,  short  strokes  of  the  opposing 
hands  a  peculiar  whizzing — the  hydatid  thrill. 

In  many  cases  exploratory  puncture  will  be  indicated,  as  in  order 
to  recognize  or  exclude  echinococcus  or  abscess.  (Regarding  the 
condition  when  there  is  echinococcus,  particularly  of  the  eflfects, 
see  pp.  322,  825.)  Moreover,  it  is  necessary  to  compare  the 
results  of  palpation,  in  the  broad  sense  of  the  word,  with  the  accom- 
panying appearances  of  other  organs,  which  belong  to  the  individual 
diseases  of  the  liver.  These  may  stand  in  a  causal  relation  (constitu- 
tional syphilis,  primary  cancer  of  the  stomach,  etc.),  or  they  may  be 
results  (ascites  in  cirrhosis  of  the  liver  or  pressure  from  tumors,  scars 
of  the  portal  vein,  rigors  in  abscess  of  the  liver,  etc.). 

The  gall-bladder.  If  this  is  normal,  it  is  only  in  cases  of  extreme 
emaciation  that  it  can  occasionally  be  felt  This  is  much  sooner 
possible  when  it  is  abnormally  full  of  fluid,  as  in  biliary  engorgement, 
hydrops  vesicae  fellecPy  suppuration,  or  when  it  is  distended  with  gall- 
stones. In  biliary  engorgement  and  catarrhal  icterus  it  is  possible  to 
diminish  the  gall-bladder  by  carefully  compressing  it*  and  expelling 
the  contents  into  the  ductus  choledochus  and  the  duodenum.  When 
there  are  gall-stones,  if  the  abdominal  wall  is  thin,  we  sometimes  get 
the  distinct  impression  of  a  sac  filled  with  angular  stones  rubbing 
against  one  another.  A  dense,  rough  tumor  indicates  carcinoma  ot 
the  gall-bladder. 

PERCUSSION    OF  THE   LIVER. 

Wherever  the  liver  is  in  contact  with  the  thoracic  or  abdominal 
wall,  we,  of  course,  havD  dulness,  and  this  is  an  abaolutely  deadened 
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*nnd  where  the  liver  receives  the  whole  of  the  percnasion-stroke,  and 
Aie  stroke  ia  not  permitted  to  reach  to  an  anderlyiog  air-cDDtaining 
<n^,  u  the  intestine  or  stomach.  A  relatiye  dnhiess,  with  tympanitic 
wsotijited  sound,  occurs  when  a  thin  layer  of  liyer  lies  over  the 
ttomach  or  intestine,  as  is  the  case  in  the  neighborhood  of  the  lower 
Wder  of  the  liver.     To  a  certain  extent  it  depends  npon  the  strength 


7  of  th*  lirer  in  front  (Wbil). 
^^illw  upper  limilB  of  thelaup;  c/,  the  lower  limita  of  the  lung*  j  id,  the  boun- 
"'TWlweeD  the  luQg&nd  hsut  at  the  incunra  cardiacs.  The  darUj -halcbed  BurCsce 
'*f"Ninti  the  portioDB  of  the  he^rt  and  liver  that  are  in  conts<!L  with  the  chest- wall ; 
^"{Ikt  halching,  the  ao-called  ralaldve  heart  and  liver  deadnen;  m,  spleen  deadneae; 
>^«BTerage  poettion  of  the  lower  border  of  the  atomach. 

'^f  the  percnssion-stroke  whether  we  have  a  relative  or  ai 
^Indeoed  sound  (see  p.  117):  the  weaker  the  stroke,  the  a< 
uire  absolute  dulness.  The  varying  thickness  of  the  covering  of  the 
lirer  is  confusing — coofflsting  partly  of  ribs  and  partly  of  abdominal 
*iU.  Still  more  coofiising  for  exact  examination  is  it  that  the  border 
of  the  arch  of  the  ribs,  at  the  most  important  point  in  the  mammillary 
line,  normally  exactly  corresponds  with  the  lower  border  of  the  liver. 
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The  difference  in  sound  which  is  caused  by  this  change  in  the  ooreriig 
alone  obscures  the  exact  examination  of  the  liver  at  this  point. 

The  limits  of  the  liver,  so  far  as  they  are  determined  by  percosdoi, 
are  ascertained  by  gentle  percussion  at  the  right  lower  border  of  tk 
lung,  by  the  transition  from  the  clear  lung-sound  (or  relative  lifO^ 
dulness)  to  the  absolutely  deadened  sound.     Thus,  the  upper  boondaij     - 
of  the  parietal  part  of  the  liver  is  easily  found,  with  the  exception  of     j 
a  small  portion,  where  the  liver  lies  against  the  heart  (see  Fig.  87).     . 
Here  we  cannot  determine  the  boundary  by  percussion,  because  the 
heart-dulness  and  liver-dulness  cannot  be  distinguished.     The  lowor 
border  of  the  liver  near  the  spine  cannot  be  pointed  out,  because  it 
joins  the  kidney  (see  Fig.  88),  but  everywhere  else  its  sound  could  be 
very  easily  distinguished  from  the  tympanitic  sound  of  the  stoimdi 
and  intestine  if  its  anterior  part  were  not  too  sharp^that  is,  if  the 
liver  were  not  here  too  thin.     For  this  reason,  even  with  the  most 
gentle  percussion  in  the  epigastric  region,  it  is  usually  found  too  hi^ 
Often  no  distinct  liver-dulness  can  be  perceived  in  any  portion  of  the 
epigastrium.     Moreover,  we  must  guard  against  being  deceived  by  the 
dulness  of  one  of  the  bellies  of  the  rectus  abdominis  (lax  abdomiatl 
wall). 

The  relative  liver-dulness  lying  above  the  absolute  does  not  corr^ 
spend  to  the  anatomical  size  of  the  liver,  which  lies  much  further  bacl^ 
than  this,  as  is  shown  by  a  comparison  of  the  anatomical  figure  wit)^ 
the  boundary  as  determined  by  percussion.  This  is  because  the  lun^ 
becomes  thinner  at  its  lower  border ;  moreover,  it  is  only  anteriorly 
and  at  the  side  that  it  is  always  distinctly  present.  It  usually  &il^ 
between  the  scapular  line  and  the  spine,  owing  to  the  thick  wall  and- 
the  diminished  sharpness  of  the  edge  of  the  lung. 

Mode  of  procedure :  We  percuss  strongly  or  lightly  down  a  known. 
vertical  line  on  the  thorax,  for  determining  the  beginning  of  relative 
liver-dulness,  and  thus  fix  the  lung-liver  boundary — that  is,  the  transi- 
tion from  the  relative  to  the  absolute  liver-deadness.  Then  we  percuss 
downward,  through  the  extent  of  liver-dulness,  until  by  the  gentlest 
percussion,  we  get  the  entirely  pure  tympanitic  sound.  From  this 
point  we  go  again  upward  till  we  get  the  first  indication  of  relative 
dulness.     We  determine  the  exact  boundary  lines  by  exclusion  (see 
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The  arenge  boondarj-lines  of  the  liver,  as  determined  by  percos- 
mon,  are  aboat  as  follows  : 

The  upper,  the  lung-liver  boundary :  Middle  line,  base  of  the  ensi- 
fcim  cartilage ;  mammillary  line,  sixth  rib ;  middle  axillary  line,  eighth 
rib;  scapular  line,  tenth  rib. 

The  heart-liver  boundary  cannot  be  determined  by  percussion,  but 
it  lies  near  the  apex-beat. 

The  lower,  the  liver-stomach  (intestine)  boundary :  Left  of  the 
niddle  line,  toward  the  half-moon-shaped  space,  ascending  obliquely 
to  ibout  the  sixth  rib  in  the  parasternal  line ;  middle  line,  not  lower — 
often  higher — than  midway  between  xiphoid  process  and  the  umbili- 
CQfi;  mammillary  line,  at  the  bend  of  the  ribs  ;  middle  axillary  line, 
the  tenth  rib ;  scapular  line,  the  eleventh  rib. 

Bat  from  these  there  is  frequently  a  considerable  departure,  even 
normally.  Throughout,  the  lower  boundary  has  been  found  much 
higher,  this  being  caused  by  a  fold  of  intestine  lying  over  the  liver 
tnd  thus  diminishing  the  extent  to  which  it  is  parietal.  This  is  par- 
ticnlarly  the  case  with  the  ugly,  but  not  pathological,  form  of  the 
thorax  where  it  is  short  and  its  lower  aperture  is  quite  wide ;  also,  in 
persons  who  have  a  full  abdomen.  In  this  way  the  liver-dulness  may 
sometimes  be  entirely  wanting :  at  the  upper  boundary  of  the  half- 
moon  shaped  space  we  pass,  in  percussing,  from  lung-sound  into 
tympanitic  resonance. 

Extreme  elevation  of  the  liver-dulness,  although  very  variable  within 
normal  limits,  is  not  at  all  applicable  in  diagnosis. 

Mobility  of  the  boundaries  of  the  liver.  In  deep  breathing,  there 
is  a  more  marked  active  displacement  of  the  upper  boundary  (corre- 
Bponding  to  the  respiratory  excursion  of  the  border  of  the  lung)  than 
of  the  lower,  which  displacement  is  the  expression  of  the  raovemf;nt 
of  the  dome  of  the  diaphragm.  As  regards  passive  movement,  we 
only  notice  that  in  the  left-side  position  both  boundaries  move  down- 
ward, the  upper  distinctly  so  (see  Lungs) ;  the  lower,  very  little. 

Pathological  Relations. — 1.  The  upper  boundary  of  du  I  ri';HH  Ik 
found  higher.  The  cause  of  this  can  first  of  all  l>e  found  in  tluf 
pleural  cavity :  pleural  exudation,  tumors  of  the  pleura,  of  th*;  liiri;.'^, 
pneumonia;  or  in  the  chest  wall:  tumors,  peripleuritis.  Th^rn,  of 
<^ar8e,  it  is  not  possible  to  distinguish  the  dulness  of  wh^it  li^-K  abovu 
deliver  from  that  of  the  liver  itself;  since  two  me^lia  that  on  (i^r- 
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cussion  give  dalness  cannot  be  distinguished  from  one  another.  If 
there  is  exudative  pleuritis  upon  the  right  side,  the  diaphragm  is  deeper 
and  the  liver  moves  down,  causing  its  lower  boundary  of  dulness  to  bi 
lower,  and  thus  in  this  disease  there  may  be  an  extensive  dolnei^ 
reaching  from  high  in  the  thorax  to  far  below  the  border  of  the  nbe^ 
dulness  of  the  exudation  plus  liver-dulness. 

If  the  conditions  just  named  are  excluded,  then  we  may  have 

(a)  Displacement  of  the  liver  upward,  with  high  position  of  tlie 
diaphragm.  Then,  at  the  same  time,  the  lower  border  of  the  liver  ii 
higher,  and  indeed  the  latter  is  displaced  upward  further  than  the 
former,  because  the  liver,  as  it  moves  upward,  in  a  sense  turns  on  iti 
axis — that  is,  the  lower  border  turns  up,  so  that  it  is  to  a  less  extent 
parietal — the  square  position  of  Frerichs.  (For  the  conditions  which 
displace  the  liver,  see  above.) 

(6)  A  tumor,  of  the  convexity  of  the  liver,  as  a  new  formation, 
an  abscess,  echinococcus,  when  the  upper  boundary  of  dulness  par- 
sues  an  irregular  course,  according  to  the  form  of  the  tumor ;  or  % 
subphrenic  abscess.  In  these  cases,  the  liver  is  usually  displaced 
downward,  often  very  markedly  so ;  hence,  the  lower  boundary  of  the 
liver  at  the  same  time  stands  deeper. 

(c)  A  simultaneous  general  enlargement  of  the  liver.  This  is  rare, 
occurring  only  when  the  liver  is  very  large.  Here  also  the  lower 
boundary  of  dulness  is  considerably  deeper.  It  is  often  very  difficult 
to  distinguish,  and  then  only  by  inspection  (projection)  and  palpa- 
tion of  the  surface  and  consistence  of  the  liver,  and  other  evidences 
of  disease  referred  to  under  (6). 

2.  The  upper  boundary  of  dulness  is  found  deeper.     This  occurs : 

(a)  With  a  simultaneous  normal  position  of  the  lower  boundary,  in 
slight  substantive,  and  in  vicarious,  empht/sema.  Although  in  this  case 
the  lung  moves  down  into  the  complementary  space,  and  thus  covers 
the  liver  somewhat  more  than  is  normal,  yet  the  dome  of  the  diaphragm 
does  not  become  deeper. 

(6)  With  simultaneous  downward  displacement  of  the  lower  boun- 
dary :  low  position  of  the  diaphragm  with  the  liver :  marked  emphy- 
sema with  low  position  of  the  diaphragm  ;  pneumothorax.  We  can 
have  the  same  percussion  result  with  considerable  emphysema  and  en- 
largement of  the  liver.  Finally,  there  may  be  low  position  of  both 
boundaries  resulting  from  the  low  position  and  enlargement  of  the 
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Tmr,  as  is  a  frequent  occurrence  in  severe  emphysema,  because  of 
tiie  existing  engorgement  of  the  liver. 

When  the  liver  is  displaced  downward  it  easily  gives  the  impression 

tf  being  enlarged  without  such  being  the  fact,  because  it  is  often 

prietal  for  a  larger  area  than  is  normal.     Also,  for  this  reason,  the 

liver-dalness  is  higher  than  it  is  normally  on  the  average ;  especially 

in  pneumothorax  is  it  often  distinct. 

8.  The  behavior  of  the  lower  boundary  when  the  upper  is  displaced 
basin  general  been  already  mentioned.  It  remains  to  be  noticed  that, 
when  the  liver  is  pushed  down  by  a  thoracic  affection  on  the  right  side 
{fkuriijfy  pneumothorax),  it  stands  obliquely,  that  is,  the  right  lobe 
is  deeper  than  the  left,  hence  the  depressed  lower  boundary  of  dulness 
stands  steeper  than  normal,  sloping  from  the  right  toward  the  left.  On 
the  other  hand,  when  we  have  a  pleurisy  or  pneumothorax  upon  the 
left  side,  or  marked  pericarditis  exudativa,  since  the  left  end  of  the 
her  (lob.  sinistra)  is  then  alone  pressed  down,  the  lower  line  of  dulness 
is  found  more  horizontal. 

With  a  normal  upper  border,  the  lower  boundary  stands  deep  and 
reaches  farther  into  the  half-moon-shaped  space  when  the  liver  is  en- 
hrged;  on  the  other  hand,  it  is  higher  than  normal,  under  some  circum- 
stances even  until  the  liver  dulness  completely  disappears  in  the 
following  conditions  :  (a)  If  the  liver  is  smaller,  as  in  cirrhosis,  acute 
ydhw  atrophy,  here  occurring  rapidly.  (6)  As  happens  much  more 
frequently  than  (a),  in  case  the  liver,  though  perfectly  sound,  is  less 
parietal  than  normal,  or  is  not  at  all  so,  as  in  those  who  are  on  the 
whole  well,  in  meteorism,  ascites,  entrance  of  air  into  the  peritoneum. 
In  this  way  even  an  enlarged  liver  may  elude  examination.  In  yet 
two  other  rare  cases  is  the  liver  dulness  entirely  wanting ;  in  situs 
inversus  viscerum  and  in  cases  of  *' wandering  liver."  With  the 
latter,  sometimes  a  portion  of  the  upper  surface  of  the  liver  will  be 
found  in  contact  with  the  abdominal  wall  further  down. 

Apparent  low  position  of  the  lower  border  occurs  when  there  is  an 
wrless  mass  below  the  liver,  as  with  a  full  colon,  or  a  large  tumor 
of  the  colon,  of  the  omentum,  or  of  the  stomach,  although  these  are 
rare. 

The  form  of  the  lower  border  departs  from  the  normal  when  there 
w  unequal  enlargement  of  the  liver  (see  above) ;  also  sometimes  in 
Diwked  enlargement  of  the  gall-bladder,  seldom  determined  by  per- 
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cussion.     (For  the  different  kinds  of  enlargement,  see  under  Palpa- 
tion.) 

4.  Relative  liver-dulness  is  diagnostically  of  little  interest  It  is 
relatively  high,  if  the  diaphragm  rises  steeply  upward  and  inward 
from  the  thoracic  wall,  and  very  low,  if  the  diaphragm  goes  off  per- 
pendicularly from  the  thoracic  wall,  as  in  severe  emphysema^  bat 
especially  in  pneumothorax. 

All  in  all,  percussion  of  the  liver,  when  rightly  performed  and  cor- 
rectly interpreted,  is  of  very  great  value.  But  where  palpation  can 
be  employed,  as  is  usually  the  case  whenever  the  inferior  border  of 
the  liver  is  lower  than  normal,  it  must  yield  to  the  latter  method  of 
examination,  which  is  more  anatomical  and  hence  more  exact.  If  the 
border  of  the  liver  can  be  felt,  then  we  note  its  course  upon  the  bodj 
by  the  results  of  palpation  and  not  of  percussion,  and  proceed  with 
the  diagnosis  in  accordance  with  this  position. 

Examination  of  the  Spleen. 

Anatomy. — The  spleen,  a  long,  generally  almost  oval,  organ,  li« 
in  the  left  liypochondrium,  between  the  ninth  and  eleventh  ribs,  in 
such  a  way  that  its  long  diameter  in  the  dorsal  position  of  the  bodf 
lies  almost  exactly  behind  and  parallel  to  the  tenth  rib.     Its  posterior 
end   lies  about  two  centimetres  from  the  tenth  dorsal  vertebra;  it^ 
anterior  end,  normally,  scarcely  reaches  to  a  line  drawn  from  the  tip 
of  the  eleventh  rib  to  the  left  sterno-clavicular  articulation  (ft'ii^^* 
costo-articularu)^  at  any  rate  does  not  pass  beyond  it.     The  npp^^ 
(anterior — upper*)  of  the  two  borders  of  the  spleen  exhibits  oneoT 
two  notches. 

The  spleen  lies  close  to  the  under  surface  of  the  diaphragm,  in  tb^ 
periphery  of  that  portion  which  rises  sharply  upward,  and  toward 
inner  lower  end  it  covers  a  small  portion  of  the  upper  part  of  theh 
kidney,  also  the  colon  and  stomach.     Topographically,  with  referca^* 
to  the  thorax,  its  location  is  as  follows :  Its  upper  third,  during  moderate 
respiration,  is  covered  by  the  lung.     The  lower  two-thirds  are  in  ooi- 

1  In  what  follows  I  designate  the  two  borders  of  the  spleen  as  **  upper  **  and  '*  lovtr." 
because  from  the  topographical  standpoint  that  always  seems  to  me  the  most  oatvnL 
Wo  si)6ak  of  an  upjKjr  and  lower  border  of  all  the  ribs,  even  of  the  lower  ones,  whieb  «• 
oblirjue.  I  cannot  understand  why  one  of  the  two  ends  of  the  spleen  should  be  oslM 
the  **  upper''  and  the  other  the  "  anterior/'  as  is  done  by  Weil. 
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1  with  the  thoracic  wall,  but  it  changes  its  relation  somewhat  with 
■  position  of  tlie  body  by  reason  of  the  passive  mobility  of  the 
border  of  the  lung  (which  see).  Its  upper  border  follows  the  ninth 
rib,  forma  the  outer  boundary  of  the  "  half- moon -shaped  space,"*  and 


f^Oim  at  tiM  iplMQ.  (Wilt-)  if,  the  middle  line  nf  ihr 
■^HuTUiiwi  a:,U>*KftpuUrliD«;  a  £  e  if,  spleen  ;  af-c'd.  iiutia 
°'Ibti|dNBi  (/j.ouWrfaoumUiy  of  Iho  kidney;  I  b  c,  the  eplet, 
f^n-kidwjr  knglej  n  n,  the  Inwer  border  of  the  liver. 


■Bg  and  d  hg,  the 


"■wi'lt  al  a  sharp  angle  with  the  lower  border  nf  the  lung  (see  figure), 
™Im  the  spleeu-inug  angle,  whose  apex,  in  the  upright  position,  is 
"Wt  »t  the  posterior  axillary  line,  but  when  in  the  right-side  positron, 
'"  t»DKi|aence  of  the  movement  downward  of  the  lower  border  of  the 
'""g.  it  moves  somewhat  forward,  even  us  far  as  the  anterior  axillary 
"^^  Itn  lower  bonier  follows  the  eleventh  rib.  and  for  the  most  part 
'^niis  the  left  kidney. 

Thr  spleen  is  in  parietal  contact  only  in  its  lower  two-thirds,  but  it 
nnnut  be  reached  by  the  finger  except  sometimes  by  turning  the 
aMoniinal  wall  under  the  border  of  the  ribs. 


I 

i 
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IXSPECTION   OF  THE   SPLBEN. 

In  the  normal  condition,  and  even  when  greatly  enlarged,  inspoe- 
tion  of  the  spleen  gives  no  result.     A  very  considerable  enlaigemeat 
causes  a  projection  of  the  left  hypochondrium,  and  of  the  abdomiiial 
region  obliquely  inward  and  downward  from  it.     When  the  abdomioil    j 
wall  is  thin,  the  border  of  the  enlarged  organ  or  a  circamscribeil 
swelling  on  its  parietal  surface  may  be  seen.     Then  if  the  upper  end 
of  the  spleen  has  not  left  its  place  close  to  the  diaphragm  (see  belowj^ 
it  usually  plainly  descends  with  deep  inspiration. 

PALPATION    OF   THE   SPLEEN. 

Palpation  is  very  much  the  most  important  method  of  examination, 
because  its  results  are  much  more  reliable  than  is  the  case  with  per- 
cussion.    Ordinarily,  in  order  to  employ  palpation,  it  is  necessary  for 
the  patient  to  assume  what  is  called  the  diagonal  position  on  the  right      | 
side,  that  is  to  say,  a  position  midway  between  the  dorsal  and  the  rigbt- 
side  position,  and  also  for  the  reason  that  percussion  can  be  practised 
very  much  better  in  this  position,  and  because  the  unity  of  the  position 
is  useful  for  comparing  the  results  of  the  two  methods  of  examination. 
When  the  patient  is  very  sick,  it  is  better  to  palpate  in  the  dorsal  posi- 
tion.    When  the  spleen  is  of  very  considerable  size,  this  is  also  best 
(then,  too,  it  is  preferable  for  percussion).     If  it  is  difficult  to  find  the 
spleen,  then  we  try  the  right-side  position,  because  this  more  fully 
relaxes  the  left  side  of  the  abdominal  wall.     If  we  have  the  patient 
take  several  deep  inspirations,  a  slight  swelling  of  the   spleen  can 
usually  be  made  out  by  feeling  the  anterior  end  of  the  organ  close 
to  the  bonier  of  the  ribs,  at  about  the  tenth  rib,  where  it  comes  in 
contact  with  the  tip  of  the  finger.     Without  further  investigation 
we  cannot  refer  a  simple  increase  of  resistance  at  the  edge  of  the 
ribs  to  the  spleen ;   but  we  must  further  seek  to  feel  its  border. 

The  spleen  can  be  felt : 

1.  In  individual  cases  in  health,  when  the  abdominal  wall  is  very 
lax  ;  also,  sometimes,  in  persons  with  deformed  chest  (kypho-scoliosis). 

2.  If  it  is  enlarged.  It  may  be  enlarged  and  yet  retain  its  form. 
It  is  uniformly  enlarged  in  certain  acute  infectious  diseases,  as  in  ty- 
phoid, exanthematous  and  recurrent  fever ;  in  scarlet  fever,  usually  in 
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Wrere  smallpox ;  malaria,  here  relativdy  very  large ;  in  erysipelas, 
liere  often  very  little  enlarged ;  in  sepsis  and  pyaemia ;  sometimes  in 
icute  miliary  tuberculosis ;  in  engorgement  of  the  spleen,  especially 
in  cirrhosis  of  the  liver ;  in  occlusion  of  the  portal  vein ;  in  general 
nnons  engorgement ;  in  amyloid  disease  of  the  spleen  ;  in  leukaemia 
(greatest  enlargement),  and  in  splenic  anaemia ;  sometimes,  in  infarc- 
tion of  the  spleen  (heart  disease) ;  and  also  in  tubercular  peritonitis. 
We  most  here  also  mention  the  apparent  enlargement  of  the  spleen 
where  there  are  thick  peritoneal  deposits  (perisplenitis). 

It  may  also  be  unequally  enlarged  by  new  formations,  especially 
by  carcinoma,  and  by  echinococcus  and  abscess. 

3.  It  may  be  felt  if  it  is  displaced,  with  low  position  of  the  dia- 
phragm (rare);  the  "  wandering  "  spleen. 

In  palpating  we  take  notice  of: 

Pain.  Tenderness,  probably  always  from  the  peritoneum,  some- 
tnnes  occurs  in  acute  infectious  diseases,  in  suddenly  developed  engorge- 
ment,  in  in&rction  of  spleen,  new  formations,  abscesses.  There  may 
sometimes,  in  abscesses  and  infarction,  be  tenderness  to  pressure  upon 
the  ribs  in  the  neighborhood  of  the  spleen. 

SUe,  The  largest  tumors  of  the  spleen,  often  reaching  into  the 
right  side  of  the  abdomen,  occur  in  leukaemia.  On  the  other  hand, 
in  the  acute  infectious  diseases,  we  have  moderate  enlargement  of  the 
spleen,  which  does  not  come  below  the  border  of  the  ribs.  In  other 
diseases  the  splenic  tumor  varies  very  much  in  size.  Pulsating  splenic 
tamor  has  been  observed  now  and  then  in  cases  of  aortic  insufficiency. 

(hnmtence.  As  a  rule,  the  consistence  increases  with  the  size, 
And  is  more  dense  in  chronic,  than  in  acute,  cases.  Generally,  the 
consistence  is  not  a  guide  in  diagnosis. 

JWm,  surface.  It  has  already  been  mentioned  in  what  diseases 
the  spleen  is  uniformly,  and  in  what  unequally,  enlarged.  In  diseases 
of  the  Qrst  group,  we  can  almost  always,  and  in  the  latter  sometimes, 
fel  distinctly  the  notches  in  the  upper  border,  if  the  spleen  projects 
&r  enough  beyond  the  border  of  the  ribs.  In  carcinoma,  the  surface 
shows  hard,  uneven  tumors ;  in  echinococcus,  they  are  round,  tense, 
elastic.  But  in  leukaemia,  the  surface  is  not  always  uniform,  for  it 
^&7  sometimes  exhibit  flat  elevations. 

itobtUty.     We  have  already  mentioned  the  downward  movement  of 
^be  spleen  with  deep  inspiration.     I  have  seen  cases  of  very  great 
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enlargement  of  spleen  where  this  did  not  take  place,  because  dw 
spleen  had  poshed  the  diaphragm  high  up  on  the  left  side  (see  PeroM- 
sion),  and  hindered  its  contraction. 

Wandering  spleen,  having  diminished  respiratory  movement,  b^ 
passively  movable,  and  sometimes  even  showing  displacement  dowa- 
ward  with  change  of  postore,  occnrs  only  in  women.     The  spleen  ntf 
wander  astonishingly  far  from  its  place,  even  into  the  true  pelvi8,aDl 
it  has  been  found  in  the  abdominal  cavity  entirely  free  from  its  attaek- 
ments ;  but  usually  there  is  only  slight  displacement.     Tumors  of  thii 
kind  are  recognized  as  wandering  spleen  by  their  form  and  bj  the 
notches.     Often,  it  is  at  the  same  time  enlarged.     A  spleen  disphoed 
by  the  low  position  of  the  diaphragm  can  seldom  be  felt.    (See  further 
regarding  displacement,  under  Percussion  of  the  Spleen.) 

Relation  of  the  colon  to  the  spleen.  Enlarged  and  wandering 
spleen  lies  in  front  of  the  colon.  We  can  best  prove  this  by  inflating 
the  colon  with  air  in  connection  with  palpation  and  percussion. 


PERCUSSION   OF  THB   SPLEEN. 

Percussion  is  limited  to  that  portion  of  the  spleen  which  is  not 
covered  by  the  lung  (Weil).    It  is  bounded  above  by  the  lung;  towud 
the  front  superiorly,  we  have  the  upper  border,  inferiorly,  the  anterior 
end,  and  a  portion  some  distance  behind  (inferior  border),  against  the 
stomach  and  intestine;  further  back,  against  the  kidney.     But  this 
latter  portion  cannot  be  defined,  there  being  dulness  against  dulness. 

When  we  can  only  percuss  with  the  patient  in  one  position,  u 
with  very  sick  patients,  we  do  so  in  the  right  diagonal  posture. 
But  if  we  wish  to  be  very  exact,  and  the  patient  can  bear  it,  it  is 
best  also  to  percuss  in  the  upright  posture.  Let  it  ber  repeated,  that 
palpation  generally,  even  though  the  physician  be  skilful  in  per- 
cussion, gives  a  much  more  certain  result.  But  percussion  must 
never  be  omitted.  Wlien  the  spleen  is  very  much  enlarged,  we  may 
examine  the  patient  in  tlie  dorsal  position.  The  diagonal  posture  is 
only  re({uired  to  determine  whether,  and  how  much,  the  spleen  pushes 
up  the  diaphragm. 

'  In  both  the  diagonal  and  the  upright  posture,  we  begin  by  determining 
the  lower  border  of  the  left  lung.    It  is  normally  in  the  upright  position : 
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ailUiy  lice,  sixth  rib;  middle  axillary  line,  eighth  rib;  scapular 
fate,  tenth  rib.  In  the  diagonal  position,  it  varies  from  the  seventh 
to  the  eleventh  rib.     From  here,  if 

le  povoas  in  the  vertical  line,  over  *"'"■  "■ 

fo  border  of  the  lung  downward, 

ttdtin  the  diagonal  position,  about 

k  the  anterior  or  middle  axillary 

hit,  below  the  border  of  the  lung, 

vt  Till  meet  dulnesa  instead  of  the 

^panitic  sound  of  the  half-moon- 

iliaped  space :  spleen-dulaess.    The 

plue  at  the   border  of  the  lung 

There  the  dulness  is  met  with  b  the 

^i  of  the  spleen-lung  angle  (see 

mtomv,  p.  333).      We  now  per- 

fli89  vertically  downward,  through 

liiis  angle  beyond   the    deadened 

Hnmd,  till  we  come  to  a  tympanitic 

(iiit«sltnal) resonance:  the  boundary 

Eu  ii  the   lower  border  of   the 

ifleea.     Then  we  percuss  from  the 

btf-moon-ahaped   space  and   from 

AeibdomeD,  upon  lines  which  cross  what  we  suppose  to  be  the  urou  of 

ipleen-dnlness,  and  thus  ascertain  where  the  tympanitic  stomach  or 

iiteninal  resonance  changes  to  dulness.     This  marks  the  line  of  the 

ipW.    If  we  mark  these  points,  and  connect  them,  we  obtain  the 

Egnreof  the  parietal  portion  of  the  spleen,  which  we  can  complete  by 

deteiTDining  the  lower  border  of  the  spleen  in  the  posterior  axillary 

line,  or  in  a  vertical  line  between  this  and  the  scapular  line. 

In  the  npright  position,  the  conditions  are  altered  in  such  a  way 
titl  the  border  of  the  lungs,  and  with  it  the  lung-spleen  boundary, 
ftods  somewhat  higher  (see  above),  and  hence  we  find  the  apex  of 
^lung-spleen  angle  in  the  middle  or  pt^terior  axillary  line. 

Ab  has  already  been  said,  the  size  of  the  spleen -dulness,  with 
cwetul  percussion  and  under  favorable  conditions  (sec  below),  cor- 
'••ponds  to  the  parietal  part  of  the  spleen.  From  this  we  must 
HUniste  the  size  of  the  spleen.  In  measuring  it,  we  have  only  two 
F^iintg  of  departure :  the  height  of  the  spleen-duluess  in  the  vertical 
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line  passing  through  the  apex  of  the  spleen-lung  angle,  and  the  tAt 
tion  of  the  anterior  end  of  the  spleen  to  the  Unea  cosUhixrtieulark 
The  average  in  health  has  been  found  to  be  (Weil) : 

In  the  diagonal  posture,  the  height  of  the  spleen  is  5.5  to  7  cm.,  tk 
anterior  end  at  most  reaching  to  the  linea  costo-articularia. 

In  the  upright  position,  the  height  is  4.5  to  6  cm.,  the  anterior  end 
under  some  circumstances  passing  a  little  beyond  the  linea  eott$^ 
articularis:  the  spleen-lung  angle  more  pointed — that  is,  the  spleen  ii 
a  little  more  horizontal. 

We  are  interested  in  the  mobility  of  the  spleen-dulness  in  deep 
inspiration  only  so  far  as  it  affects  the  boundary  between  the  spleen 
and  lung  (see  what  has  been  said  regarding  active  mobility  of  the 
border  of  the  lung). 

Weil,  in  his  work  upon  Topographical  Percussion^  has  sufficiendy 
explained  why  we  must  forego  the  determination  of  the  portion  of  the 
spleen  which  is  covered  by  the  lung. 

In  the  first  place,  we  percuss  tolerably  strongly.  If  in  that  way 
we  obtain  no  result,  we  then  percuss  very  lightly.  With  strong  per- 
cussion over  the  spleen,  we  very  seldom  get  resonance;  also,  iritk 
moderately  strong,  only  rarely  absolute  deadness.  Also,  we  must 
often  be  satisfied,  by  gentle  percussion,  with  a  relative  dulness,  asso- 
ciated with  tympanitic  accompaniment. 

Departures  from  what  has  been  called  the  ^^  average  "  in  health: 
(a)  The  dulness  of  the  spleen  is  only  approximated  as  regards  size  or 
intensity:  a  very  frequent  occurrence  when  it  is  covered  by  intestine, 
or  the  spleen  is  thin  and  the  intestines  near  it  are  distended  by  gas. 

(5)  The  area  of  spleen-dulness  is  larger,  while  its  form  is  retained  or 
is  changed :  this  occurs  when  the  stomach  is  overloaded  with  food, 
when  there  are  fecal  masses  in  the  neighboring  colon,  when  there  is 
corpulence  (the  greater  omentum  loaded  with  fat) ;  but,  also,  some- 
times without  these  conditions  being  present.  We  must  guard  against 
deception  as  respects  the  stomach  and  intestine  by  repeated  examina* 
tions,  especially  with  abstinence  from  food  and  after  free  purgation 
When  there  is  obesity,  we  ought  not,  on  the  whole,  to  draw  any  con- 
clusion from  a  large  area  of  spleen-dulness. 

But,  at  any  rate,  we  must  never,  by  a  single  examination,  diagnos- 
ticate a  spleen-tumor  from  percussion  alone. 

Pathological  Relations. — As  mentioned  above,  diminution  oj 
spleen-dulness  is  often  met  with  in  health.    In  sickness,  it  occurs  firooa 
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fyverlapping  of  the  spleen  from  above  by  the  lung :  this  happens  with 
onphjsema  of  the  lung,  when  the  lung  spreads  into  the  comple- 
mcaitary  space ;  sinking  down  of  the  lower  border  of  the  spleen  and 
its  anterior  end,  as  evidence  of  displacement  downward  by  flattening 
of  the  diaphragm,  but  in  emphysema  this  cannot  be  proved.     There 
is  always  diminution  of  spleen-dulness  (even  to  complete  disappear- 
ance) when  it  is  displaced  upward,  as  in  shrinking  after  pleurisy, 
eoBtraction  of  the  lung,  high  position  of  the  diaphragm.      Here, 
generally,  there  is  no  spleen-dulness  at  all,  on  account  of  the  intestine 
'   lying  over  it. 

[  Enlargement  of  spleen-dulness.  If  we  make  out  such  a  condition 
I  we  oaght  to  call  to  mind  the  sources  of  error  mentioned  above.  We 
should  never  make  the  diagnosis  of  enlarged  spleen  from  a  single 
percussion,  without  the  support  afforded  by  palpation.  We  must 
notice  whether  the  enlarged  dulness  shows  the  relations  of  the  figure 
of  the  spleen  ;  if  it  does,  then  it  is  quite  probable  that  the  spleen  is 
enlarged;  likewise,  if  the  examination  in  the  diagonal  and  the  standing 
position  shows  a  similar  result,  with  change  of  dulness  that  distinctly 
corresponds  with  the  changed  position  of  the  border  of  the  lung  and 
the  spleen. 

Enlargement  of  the  spleen  is  to  be  assumed  when  the  vertical 
measurement  of  dulness  is  as  much  as  9  cm.  or  more ;  also,  if  the 
area  of  dulness  extends  considerably  beyond  the  linea  costo-articularis  ; 
and,  lastly,  if  the  dulness  is  very  decided,  with  moderately  strong 
percussion  absolute.  When  there  is  considerable  enlargement  of  the 
spleen,  the  area  of  dulness  upward  is  larger,  and,  hence,  the  diaphragm, 
and  with  it  the  border  of  the  lung,  moves  higher  in  the  chest.  More- 
over, in  every  upward  enlargement  of  the  spleen-dulness  it  is  to  be 
remembered  that  it  may  be  merely  apparent,  being  caused  by  pleuritic 
exudation,  infiltration  of  the  lungs,  or  pleural  tumor. 

When  there  is  a  decided  enlargement  of  the  spleen,  it  considerably 
diminishes  the  half-moon-shaped  space.  If  there  is,  simultaneously, 
tomor  of  spleen  and  liver,  the  space  may  be  entirely  deadened. 

AUSCULTATION   OF   THE   SPLEEN. 

In  rare  cases,  auscultation  enables  us  to  recognize  peritoneal  friction- 
wunds  should  there  be  inflammatory  deposits  upon  the  serous  coat  of  the 
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spleen  and  the  parietal   portion  of  the   peritoneam   opposite  to  il^ 
if  the  diaphragm  is  not  paralyzed  by  the  peritonitis  or  the  spleen  bai 
not  become  adherent.     Peritoneal  friction-sound  over  the  spleen  (and 
over  the  liver)  seems  to  me  to  have  greater  weight  as  evidence  that 
the  first  of  the  two  last-named  conditions  is  wanting,  than  as  the  sigB 
of  peritonitis,  for  the  latter  usually  appears  to  be  plainer  from  ot&er 
symptoms.     It  may  easily  happen  that  we  find  it  difficult  to  distia- 
guish  whether  we  really  have  peritoneal,  rather  than  pleuritic,  fricdoo- 
sound.     Auscultating  with  the  stethoscope  enables  us  .to  localixe  the 
sound  more  exactly.     We  must  also  take  into  consideration  the  whole 
picture  of  the  disease. 

Examination  of  the  Pancreas,  Omentum,  Retro-peritoneal 

Glands. 

The  pancreas  is  accessible  for  examination,  and  even  to  palpation, 
if  it  is  the  seat  of  new  formation,  as  of  carcinoma,  especially  of  the 
caput  pancreatiSj  and  hence  is  larger  and  harder  than  normal:  we 
have  a  roundish  tumor  in  the  right  epigastrium  which  does  not  move 
during  respiration,  about  midway  between  the  point  of  the  xiphoid 
cartilage  and  the  umbilicus,  hence,  directly  under  the  border  of  the 
liver ;  or  a  somewhat  longer  tumor  across  the  epigastrium.    Unless  there 
are  characteristic  associated  symptoms    (compression  of  the  ductna 
choledochus  and  pancreaticus,  biliary  engorgement,  and  change  in  the 
character  of  the  stools),  the  diagnosis  of  tumor  of  the  pancreas  can 
scarcely  be  made  from  such  a  tumor,  which  may  also  belong  to  the 
omentum,  but  especially  to  the  retro-peritoneal  glands. 

The  omentum,  also,  is  only  perceptible  when  it  is  thickened  by 
inflammation  or  new  formations,  or  by  both.  It  frequently  shrinks 
up  to  a  transverse  band  which  lies  close  above  the  umbilicus,  as  in 
tuberculosis,  but  doubtless  also  in  "simple"  chronic  peritonitis.  Car- 
cinomatous knots  in  the  omentum  are  best  to  be  distinguished  from 
similar  deposits  in  the  anterior  wall  of  the  stomach,  by  examining  the 
latter,  both  when  empty,  and  full,  or  inflated.  Sometimes  it  is  verj 
difficult  to  distinguish  them  from  carcinoma  of  the  liver,  especially  if 
the  omentum,  from  adhesion  with  the  liver,  moves  with  each  respira- 
tion.    Echinococcus  of  the  omentum  is  quite  rare. 

Enlargement  of  the  retro-peritoneal    glands  generally  occurs  in 
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Meondarj  carcinoma  as  firm,  immovable  bunches,  which  are  located 
ia  the  cavity  of  the  abdomen,  about  on  the  level  with  the  umbilicus  ; 
1  Wt  Bometimes  they  reach  even  deeper.  They  may  compress  the  side 
r  of  the  inferior  vena  cava  or  the  iliac  vein.  This  may  easily  be  con- 
^  fconded  with  aneurism  of  the  aorta,  especially  if  it  is  a  round  tumor 
-  nd  propagates  pulsations,  and  it  may  also  even  communicate  a  hum- 
p    ming  murmur  of  stenosis  from  the  aorta. 

We  must  again  call  attention  to  the  importance  of  always  emptying 
the  intestines  and  bladder  in  all  cases  of  this  character  where  the 
diagnosis  is  difficult. 

This  is  not  the  place  to  explain  the  differential  diagnosis  of  a  large 
nmnber  of  other  affections  of  the  abdomen,  especially  tumors  of  the 
iiteras,  ovanes ;  also,  pregnancy.  (We  refer  for  these  to  works  upon 
Gjnacology  and  Obstetrics.) 

Examination  of  the  Contents  of  the  Stomach. 

In  general  we  may  obtain  the  contents  of  the  stomach  for  examina- 
tion in  two  ways :  when  the  patient  vomits,  or  when,  by  emptying  the 
itomach  by  means  of  an  oesophageal  catheter,  we  remove  a  portion  of 
its  contents.  The  catheter  may  be  introduced  for  therapeutic  purposes, 
or  only  for  the  purposes  of  diagnosis. 

The  latter  way  of  obtaining  some  of  the  contents  of  the  stomach,  it 
is  readily  seen,  is  the  more  exact  for  making  a  diagnosis,  because 
▼e  regulate  the  time  for  doing  it  by  the  object  we  have  in  view. 
Km,  with  reference  to  the  most  important  problem  in  the  diagnosis 
of  the  contents  of  the  stomach,  namely,  the  examination  of  the  stomach- 
digestion  and  the  secretion  of  gastric  juice,  it  is  only  necessary  to 
«npty  the  stomach  to  obtain  the  object  required.  At  the  same  time, 
it  is  to  be  remembered  that,  in  many  cases,  the  examination  of  vomited 
matters  or  the  fluid  employed  in  rinsing  out  the  stomach  (especially 
in  cases  of  poisoning)  is  of  very  great  importance,  and  is,  then,  not  to 
fce  overlooked. 

Artificial  emptying  of  the  stomach  or  removal  of  some  of  its  contents 
'or  the  purposes  of  diagnosis  is,  as  has  been  said,  the  only  method 
▼hich  enables  us  to  form  a  reliable  opinion  regarding  the  gastric 
8^<5retion  and  the  process  of  digestion,  for  the  reason  just  given,  that 
^  an  opmion  can  usually  only  be  formed  when  the  contents  of  the 
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Stomach  have  been  obtained  in  a  pure  state  and  at  a  definite  time  after 
partaking  of  a  meal.  Vomiting  can  make  the  artificial  emptjing  of 
the  stomach  unnecessary  only  when  it  occurs  at  exactly  the  time 
desired,  and  when  the  material  vomited  does  not  contain  bile  and  not 
too  much  mucus  (see  below). 

Induction  of  emesis  is  contra-indicated  when  there  is  a  tendency  to 
hemorrhage,  and  in  poisoning,  where  we  have  reason  to  think  the 
poisons,  as  acids  and  alkalies,  have  caused  erosion  of  the  oesophagus 
or  stomach.  Sounds,  even  soft  ones,  are  to  be  employed  with  the 
greatest  caution  if  there  has  ever  been  any  hemorrhage  of  the  stomach, 
and  also  when  there  is  any  suspicion  of  an  ulcer  of  the  stomach  or  of 
a  carcinoma  that  is  eating  through  the  walls. 

Knowledge  regarding  the  secretion  of  gastric  juice  and  stomach- 
digestion  is  important  really  in  three  directions,  because,  by  means  of 
it,  certain  diseases  may  be  recognized  early,  before  inspection,  palpa- 
tion, etc.,  are  of  any  value,  or  where  these  methods  do  not  in  any  way 
give  any  result.  And  even  where  other  methods  of  examination  have 
led  to  a  positive  conclusion,  the  diagnosis  is  not  only  made  still  more 
definite  by  this  knowledge,  but  likewise  the  effect  of  a  disease  of  the 
stomach  upon  its  functions  is  determined.  Lastly,  there  is  sometimes 
a  flat  contradiction  between  the  severe  complaints  of  the  patient 
regarding  the  stomach  and  a  perfectly  normal  gastric  digestion.  In 
this  case,  the  examination  of  the  contents  of  the  stomach  immediately 
furnishes  an  explanation,  as  in  some  forms  of  '^ nervous"  dyspepsia. 

EXAMINATION    OF   THE   PROCESS   OF   DIGESTION. 

Stomach' digestion  and  its  Disturbances. 

1.  After  partaking  of  a  meal  which  contains  albumen  and  starch 
(fat  does  not  come  under  consideration,  because  it  is  not  digested  by 
the  stomach),  there  first  occurs,  under  the  influence  of  the  ptyalin  of 
the  saliva,  the  amylolytic  period  of  digestion:  the  starch  contained  in 
the  food  taken  gradually  disappears,  and  dextrine  takes  its  place 
(achroo-  and  erythro-dextrine)  and  there  is  a  slight  amount  of  grape- 
sugar  ;  any  cane-sugar  that  has  been  taken  is  inverted,  that  is,  is  partly 
transformed  into  grape-sugar.  These  processes  go  on  tolerably  rapidly. 
Moreover,  under  the  influence  of  microorganisms  that  excite  ferme&ta- 
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&)ii,  there  occurs  a  partial  lactic-acid  fermentation  of  the  grape-sugar, 
and  hence  lactic  acid  is  formed  (lactic-acid  fermentation). 

This  amylolytic  period  varies  in  length  according  to  the  size  of  the 
meal ;  on  the  average,  it  lasts  three-quarters  of  an  hour.  As  a  matter 
of  coarse,  it  is  entirely  absent  if  only  meat  is  eaten ;  then,  also,  there 
is  no  lactic  acid. 

hnmediately  after  food  is  taken,  the  mucous  membrane  of  the  stomach 
begins  to  secrete  muriatic  acid  and  pepsin,  and  the  stomach-juice  mixes 
with  the  alkaline  chyme.  But  at  first  the  muriatic  acid  is  in  combi- 
nation, and  we  do  not  have  free  muriatic  acid  in  any  quantity  until,  on 
the  average,  one-half  to  three-quarters  of  an  hour ;  thus  the  amylo- 
lytic period  is  brought  to  a  close,  because  the  diastatic  action  of  the 
8ali?a  cannot  go  on  in  an  acid  solution.  Instead,  there  begins  the 
peptonizing  action  of  the  secretion  of  the  stomach  upon  the  albuminous 
bodies.  The  lactic  acid  disappears,  and  after  the  first  hour  none,  or 
only  a  trace  of  it,  can  be  detected.  The  stomach  now  contains  an 
increasing  amount  of  free  muriatic  acid,  and  this  reaches  its  maximum, 
0.2  per  cent.,  or  less,  according  to  the  size  and  character  of  the  meal, 
from  two  to  five  hours  after  the  time  it  was  eaten.  From  now  on  there 
appear  peptones  and  their  precursors  (syntonin  and  propeptone). 

Simultaneously  with  the  free  muriatic  acid,  the  [milk-curdling 
fennent]  rennet-ferment  appears,  under  whose  action  the  casein  of 
tbe  milk  that  has  been  taken  is  coagulated. 

The  pepsin  and  rennet-ferment  are  not  secreted  as  such  by  the 
ttocous  membrane  of  the  stomach,  but  are  formed  by  their  zymo- 
gens [^n  ferment],  propepsin  and  rennet-zymogen.  Both,  under 
^*^e  influence  of  the  muriatic  acid,  become  transformed  into  pepsin 
^d  rennet-ferment.  The  lactic  acid,  although  in  very  much  larger 
9^ntity,  has  this  effect  upon  the  zymogens  also. 

This  second  or  muriatic-acid  period  of  stomach-digestion,  now  shows 
^he  very  important  peculiarity  that,  during  its  course,  under  the  influ- 
^ce  of  the  0.2  per  cent,  of  free  muriatic  acid,  we  have  the  antiseptic 
'^tion  of  the  gastric  juice,  by  which  the  greater  proportion  of  the 
^croorganisms  swallowed  with  the  food  and  drink,  particularly  those 
w^at  excite  fermentation  and  putridity,  as  well  as  certain  pathogenic 
^Jies,  as  the  cholera  bacillus,  are  destroyed. 

Daring  the  progress  of  stomach-digestion  the  food  is  mixed  by  peris- 
^^^  and  partly  by  the  aid  of  the  ferments  is  comminuted  and  reduced 
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to  a  homogeneous  mass.  A  small  portion  of  the  fluid  resulting  from 
digestion  is  absorbed ;  but  besides,  at  the  pyloric  end  of  the  8tomtch,a 
continuous  separation  of  the  solid  and  fluid  portions  is  going  on,  and 
the  latter,  during  the  whole  period  of  digestion,  passes  little  by  little 
into  the  duodenum. 

2.  About  six  hours  after  a  mixed  meal  of  moderate  quantity  (much 
sooner  after  a  smaller  one),  the  stomach  has  become  entirely  empty, 
or  at  most  contains  only  small  particles  of  food.  In  the  inteml 
until  the  next  meal,  in  the  great  majority  of  healthy  persons,  it  appean 
that  the  stomach  contains  a  very  scant  amount  of  clear  fluid,  with  a 
neutral  reaction,  but  no  muriatic  acid  or  pepsin. 

The  stomach-digestion  of  nurslings  has  as  yet  been  very  little 
studied.  According  to  Leo,  the  fasting  stomach  of  a  nursling  aknoat 
always  contains  free  muriatic  acid,  while  during  digestion  free  muriatic 
acid  cannot  at  all,  or  only  after  an  hour,  be  demonstrated ;  this  ia 
not  because  there  is  none  secreted,  but  because  it  is  neutralized  by  the 
milk.  Leo  always  found  rennet-ferment,  excepting  in  one  case  where 
there  was  rennet-zymogen.  After  half  an  hour,  the  greater  portion  of 
the  milk  has  passed  into  the  intestine,  and  in  one,  or  at  most  two  boars, 
the  stomach  is  empty.  Leo  also  thinks  that  the  peptonizing  of  the 
milk  in  the  stomach  is  a  subordinate  process.  He  regards  the  stomadi 
as  really  a  milk-reservoir,  and  perhaps  as  offering  a  barrier  to  patho- 
genic microorganisms. 

3.  The  chief  points  in  regard  to  the  effect  of  pathological  disturb- 
ances of  the  gastric  secretion,  of  the  motions  of  the  stomach  upon 
digestion,  and  the  sterilization  of  the  food  and  its  further  transporta- 
tion into  the  intestine,  are  as  follows : 

Diminished  secretion  of  muriatic  acid  (subacidity,  hypacidity) 
interferes  with  the  digestion  of  albumen  and  the  power  of  the 
stomach  to  prevent  decomposition  and  fermentation. 

When  the  muriatic  acid  is  increased  (superacidity,  hyperacidity), 
free  acid  is  present  earlier,  and  thus  there  is  interference  with  the 
digestion  of  the  starches,  because  this  only  goes  on  while  the  contents 
of  the  stomach  have  an  alkaline  reaction ;  likewise,  the  albaminooa 
bodies  are  either  normally,  or  more  rapidly,  peptonized,  but  in  some 
rjises  it  is  remarkable  that  they  are  more  slowly  peptonized. 

Diminution  of  the  muriatic  acid  generally  appears  to  go  parallel 
with  a  diminution  of  the  pepsin.     On  the  other  hand,  this  parallelism 
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«  gjB&erally  not  present  when  there  is  superacidity ;  with  increase  of 

ikemnriatic  acid,  there  even  appears  to  be  an  absence  of  pepsin.     At 

kut,  this  latter  condition  alone  explains  those  cases  where  the  pepto- 

:   raation  of  the  albuminous  bodies  is  prolonged,  although  the  free  acid 

!    k  increased. 

Hence,  with  subacidity  (inacidity)  not  only  are  the  albuminous 

Mies  imperfectly  digested,  but  under  the  influence  of  the  unrestrained 

p     defdopment  of  microorganisms  there  occurs  an  abnormal  decomposi- 

\     tioD,  and  particularly  of  fermentation  with  formation  of  lactic  acid  in 

I     eio«  of  the  normal  time  and  amount,  as  well  as  of  other  organic 

t:     idds.    This  abnormal  chemical  activity  in  turn  produces  a  paralysis 

[    of  peristaUis  and  muscular  tone.     The  removal  of  the  food  stops  for 

!     this  reason,  and  probably  also  because  the  pylorus  does  not  readily 

s     illow  material  to  pass  into  the  duodenum  which  is  in  an  abnormal 

\     ekemical,  and  in  part  physical,  condition.     The  food  remains  too  long 

[     in  the  stomach,  and  hence  the  stomach-digestion  is  prolonged.    Lastly, 

[     if  the  condition  persists,  there  is  ectasia  or  dilatation  of  the  stomach. 

;     It  is  to  be  remarked  that  by  the  word  dilatation  alone  is  always  meant 

permanent  dilatation,  in  contradistinction  from  temporary  dilatation, 

which  occurs  after  every  meal. 

Qaite  similar  in  its  final  results  is  the  effect  of  a  hindrance  to  the 
cmptjing  of  the  stomach,  as  is  particularly  frequent  with  pyloric 
stenosis;  only  here  the  disturbance  is  on  the  whole  much  more  marked. 
Is  stenosis  of  the  pylorus,  the  difficulty  in  expelling  the  food  is  at  first 
oyeroome  by  an  hypertrophy  of  the  muscular  coats  of  the  stomach ; 
V>at  gradually  there  becomes  manifest  a  disproportion   between  the 
strength  of  the  stomach  and  the  narrowed  passage.     Part  of  the  con- 
tents of  the  stomach  remain  behind  at  the  time  of  the  next  meal,  and 
80  the  stomach  becomes  more  and  more  dilated.     There  is  an  accumu- 
lation of  material  (peptones,  albuminates,  muriatic  and  phosphoric 
•cid salts);  and  the  muriatic  acid,  though  free,  is  yet  so  interfered 
^ith  that  it  no  longer  exerts  its  peptonizing  and  antifermentative 
action.    There  is  no  further  digestion,  but  in  place  of  it  the  food 
^<^nialated  in  the  stomach  takes  on  fermentation,  with  formation  of  a 
P^t  amount  of  lactic  acid,  butyric  acid,  acetic  acid,  and  alcohol. 

Through  this  abnormal  chemical  action,  peristalsis  and  the  muscular 
^^e  are  still  more  weakened :  there  results  a  true  circulus  vitiosus  of 
^^  motor  and  chemical  phenomena. 
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4.  The  chief  points  in  the  symptomatology  of  a  distended  stomaek 
are  the  following: 

Subacidity  or  inacidity  may  be  recognized  by  the  diminished  p6^ 
centage  of  muriatic  acid  or  its  absence.     Further,  there  are  signs  of 
abnormal  fermentation,  of  which  the  most  important  is  the  UDosoal 
duration  and  amount  of  lactic  acid.     Digestion  is  usually  prolonged: 
the  stomach  is  not  empty  after  seven  hours ;    it  still  contains  on- 
changed  particles  of  meat,  discernible  microscopically  or  even  micro- 
scopically.    If  we  institute  experimental  digestion  with  the  gastric 
juice  in  an  incubator  (see  below),  we  find  that  it  is  diminished,  or  tliat 
it  has  lost  its  power  to  digest  albumen. 

Superacidity  during  digestion  shows  an  increased  amount  of  free 
muriatic  acid :  usually  the  free  acid  makes  its  appearance  too  early; 
the  amylolytic  period  is  thus  shortened,  and  there  is  unchanged 
starch  (microscopically  and  chemically  demonstrable).  Albuminous 
digestion  in  the  incubator  may  be  qufckened. 

Increased  diflSculty  in  conveying  the  food  from  the  stomach  (esped- 
ally  when  due  to  stenosis  of  the  pylorus)  is  connected  with  diminution 
or  absence  of  free  muriatic  acid.     Thus,  the  secretion  of  acid  may  be 
normal  or  even  increased ;  but  the  muriatic  acid  is  loosely  connectei 
with  the  bulky  remaining  albuminates,  peptones,  and  salts,  and  hence 
is  without  chemical  or  antiseptic  action  on  the  one  hand,  and,  on  the 
other,  its  presence  is  "  concealed,'*  or  cannot  be  established  by  the  ordi- 
nary reactions.     The  great  amount  of  lactic  acids  (butyric  and  acetic 
acids)  is  shown  by  the  amount  of  fermentation.     The  diminished 
digestion  of  all  kinds  of  food  shows  this  plainly.     In  the  incubatCHT 
the  albumen  is  not  digested. 

5.  A  peculiar  anomaly  as  respects  the  gastric  secretion  consists  in 
the  fact  that  even  when  the  stomach  is  empty,  muriatic  acid,  pepsin, 
and  rennet-ferment,  or  propepsin  and  rennet-zymogen,  are  secreted 
(supersecretion,  hypersecretion).  A  very  considerable  amount  of  this 
gastric  secretion  may  be  accumulated  in  the  stomach;  and  this  is 
still  more  increased  by  the  fact  that,  generally,  the  presence  of  an  acid 
fluid  in  the  stomach  stimulates  the  secretion  of  saliva.  The  saliva 
swallowed  is  not,  however,  sufficient  to  neutralize  the  acid  fluid. 

Schreiber  has  recently  found  that,  even  in  persons  who  are  in  per- 
fect health,  there  is  a  small  quantity  of  acid  gastric  secretion  in  the 
fasting  stomach.     This  is  in  direct  contradiction  of  the  statements  of 
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EoTmer  authors.     We  will  again  enter  (p.  355)  upon  the  question  of 
tike  gastric  secretion  in  the  fasting  stomach. 

Mod€  of  Procedure  in  Examining  the  Stomach-Digestion. 

The  action  of  the  stomach  is  divided  into  the  chemical  effect  of  its 
seeretion  and  the  assistance  furnished  by  mechanically  mixing  the 
ftodand  reducing  it  to  small  particles;  the  passing-on  of  the  digested 
or  sterilized  material,  and  the  absorption  of  a  portion  of  it.  Com- 
pared with  that  which  is  passed  along,  the  amount  absorbed  seems  to 
h  1)e  small.  These  processes  imply,  as  has  been  shown  above,  a  certain 
length  of  time,  which,  in  health  and  when  a  meal  of  moderate  size  is 
eiten,  takes  place  within  tolerably  definite  limits. 

Thos,  the  examination  of  the  action  of  the  stomach  is  connected 
with  the  determination  of  the'  duration  of  digestion,  the  examination 
of  the  chemical  action  during  digestion,  lastly,  the  relation  of  the 
onward  movement  and  absorption. 

I.  Duration  of  digestion.  Since  the  duration  of  digestion  very 
niQch  depends  upon  the  kind  and  size  of  the  meal,  in  making  the 
examination,  it  is  indispensably  necessary  to  arrange  similar  conditions 
tftificially.  This  requirement  will  be  met  by  Leube's  experimental 
meal,  consisting  of  a  plate  of  water-gruel,  an  ordinary  piece  of  beef- 
steak, and  white  bread.  After  partaking  of  this  meal,  the  patient  takes 
nothing  until  seven  hours  from  the  time  it  was  eaten,  when  the 
stomach  is  to  be  emptied  by  means  of  an  oesophageal  catheter. 
When  the  digestion  is  normal,  the  stomach  after  this  space  of  time 
is  empty,  or  contains  only  a  few  particles  of  the  remains  of  the  food. 

The  stomach  is  emptied  or  washed  out  by  means  of  an  oesophageal 
catheter  and  a  siphon,  or  exceptionally  by  employing  a  stomach- 
pmnp.  We  employ  a  soft  N^laton's  oesophageal  catheter  of  at  least 
^•6  cm.  internal  diameter,  to  which  we  attach  a  piece  of  rubber 
^h'mg^  1  m.  to  1.20  m.  in  length,  with  a  short  piece  of  glass  tubing 
"'serted  along  its  course ;  on  the  other  end  of  the  tubing  is  a  glass 
funnel.  The  catheter  is  introduced  without  a  guide ;  in  short,  like 
wy  other  oesophageal  sound  (see  p.  293).  After  it  has  been  used 
seyeral  times,  the  patient  learns  to  introduce  it  himself,  which  he  does 
hy  a  sort  of  swallowing  motion.  Care  must  be  taken  lest  the  sound 
goes  clear  down,  as  has  more  than  once  happened. 
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If  the  stomach  is  quite  full,  then  immediately  after  the  catheter ii 
introduced  its  contents  well  up  through  it,  even  if  the  rubber  tobe 
and  funnel  have  not  been  attached.     If  the  stomach  is  onlj  moder* 
atelj  full,  then  it  is  often  simply  necessary  to  press  the  padeat  is 
order  to  bring  up  the  contents  of  the  stomach  through  the  catheter. 
If,  in  this  way,  we  do  not  receive  anything,  then,  if  there  is  no  reiaoii 
to  suspect  an  ulcer  or  a  carcinoma  that  will  bleed  easily,  we  tdmj 
carefully  aspirate  with  a  stomach-pump.     If,  even  then,  we  do  not 
get    anything,  we   must   wash  out  the  stomach  with  a  small,  bst 
measured,  amount  of  water,  so  as  to  see  whether  there  are  still  some 
remaining  particles  of  food.     For  this  purpose  we  fill  the  tube  and  a 
part  of  the  funnel  with  lukewarm  water,  before  connecting  it  with  the 
catheter,  and  then  we  pour  more  water  into  the  funnel,  hold  it  high 
and  allow  the  water  to  run  into  the  stomach.     Next,  before  it  is  quite 
empty,  we  lower  the  funnel  quickly  into  a  vessel  standing  ready  upon 
the  floor :  the  tubing  and  funnel  act  as  a  siphon,  and  suck  oat  the 
contents  of  the  stomach.    By  filling  and  emptying  it  several  times,  the 
stomach  will  generally  be  completely  emptied. 

If,  in  this  way,  we  cannot  obtain  sufficient  siphon-action,  we  caB 
increase  the  suction  power  of  the  apparatus  by  placing  the  funnel  \^ 
a  vessel  of  water,  extending  the  rubber  tube,  and  then  lifting  th® 
funnel  a  little  in  the  water. 

If  the  rinsings  of  the  stomach  after  seven  hours  contain  at  modt 
only  a  few  remnants  of  food,  in  most  cases  the  digestion  is  normal 
At  any  rate,  if  it  is  tolerably  certain  that  there  is  diminution  of  gaS' 
trie  juice,  we  can  almost  certainly  conclude  that  the  power  of  th< 
stomach  to  empty  itself  is  unimpaired.  But  it  is  possible  that  there 
is  su])eracidity,  and,  as  a  matter  of  course,  supersecretion.  If  this 
is  the  case,  we  repeat  the  experiment,  except  that  the  catheter  ii 
introduced  one  or  two  hours  sooner.  In  this  way  we  determine  th< 
duration  of  digestion. 

If,  after  seven  hours,  the  stomach  still  contains  considerable  por- 
tions of  food,  then  digestion  is  prolonged  :  subacidity,  or  there  is  inter- 
ference with  the  physiological  emptying  of  the  stomach :  stenosis  oi 
the  pylorus,  diminished  peristalsis,  or  dilatation.  Digestion  of  a  simple 
meal  (see  above)  lasting  longer  than  seven  hours  is,  in  health,  only 
observed  in  menstruating  women. 

II.  The  chemistry  of  digestion.  We  may  again  employ  Leube'e 
experimental  meal  for  investigating  the  chemistry  of  digestion.    Some- 
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fimea  we  may  make  use  of  what  we  obtain  while  determining  the  dura- 
tion of  digestion — ^that  is,  if  seven  hours  after  the  meal  we  find  the 
itomach  yet  full.     If  it  is  empty,  then  we  repeat  the  experimental 
vnl,  and  make  the  trial  five  hours  after  it.     If  we  then  find  it  empty 
(which,  normally,  is  not  seldom  the  case),  we  go  back  to  four  hours.     In 
nch  cases,  at  any  rate,  where  there  is  free  muriatic  acid,  we  endeavor 
to  examine  the  contents  of  the  stomach  at  the  height  of  the  muriatic- 
idd  digestion — that  is,  at  the  time  when  the  muriatic  acid  has  its 
chief  value.     This  is  usually  about  an  hour  before  the  close  of  the 
period  of  gastric  digestion. 

Ewald  has  introduced  an  important  simplification  of  this  examina- 
tion. He  gives  a  test-breakfast,  consisting  of  a  dry  roll  and  luke- 
varm  water  or  dilute  tea,  which  are  taken  fasting.  The  period  of 
digestion  is  thus  so  shortened  that  one  hour  after  digestion  has 
reached  its  highest  point. 

In  regard  to  the  dispute  as  to  which  is  preferable,  the  experimental 
meal  or  the  experimental  breakfast,  we  take  the  ground  that  the  latter 
is  decidedly  to  be  preferred  for  settling  the  important  points  we  are 
seeking,  particularly  for  the  practising  physician,  who  is  not  able  to 
ooDtrol  his  patients,  and  hence  must  choose  the  experiment  lasting 
one  hour  rather  than  the  other,  where  he  is  obliged  to  be  away  from 
Iiis  fasting  patient  fi*om  four  to  six  hours.  But,  on  the  other  hand,  we 
must,  with  others,  emphasize  the  fact  that  the  experimental  breakfast 
niakes  too  slight  a  demand  upon  the  stomach  to  permit  of  a  nice  j  udgment 
isto  what  it  can  do.  Hence,  our  experience  leads  us  to  believe  that  the 
experimental  breakfast  may  mislead  us  in  two  diametrically  opposite 
directions — in  many  cases,  by  the  digestive  power  of  the  stomach  seem- 
ing greater  than  it  is ;  or,  in  other  cases,  that  it  does  not  appear  to  be 
u  strong  as  it  really  is,  because  it  is  too  little  stimulated  (in  certain 
iieryoas  dyspepsias,  also  in  many  cases  of  chronic  catarrh,  as  alcoholic 
catarrh).  The  greater  '^ cleanliness''  of  his  experiment,  as  Ewald 
niaintains,  cannot  be  recognized  as  regulative ;  after  filtration,  in  all 
ewes,  we  obtain  afker  the  experimental  meal  a  perfectly  clear  fluid, 
^hich  responds  very  well  to  the  reactions  presently  to  be  described. 

Jaworski  gives  as  the  experimental  meal  the  albumin  of  two  boiled 
^  with  100  gm.  of  water — a  simplification  which  we  do  not  think 
^ul  or  necessary.  It  is  an  unnatural  experiment,  as  the  well-known 
distinctive  disgust  for  food  of  pure  albumin  proves. 
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The  following  procedure  is  recommended  for  making  the  examint- 
tion : 

1.  We  satisfy  ourselves  whether  there  is  any  bile,  blood,  or  pos  i 
the  contents  of  the  stomach  (see  Vomit).     If  there  is  not,  then 
filter  a  portion  for  further  examination. 

2.  We  carefully  examine  the  residuum  upon  the  filtering-paper 
with  the  naked  eye.  If  an  experimental  meal  has  been  given,  then  we 
observe  how  thoroughly  the  masses  of  meat  have  been  macerated,  especi- 
ally whether  the  ma<;eration  is  uniform ;  further,  we  notice  whedier 
there  are  any  unchanged  particles  of  bread.  (Regarding  certain  things 
seen  under  the  microscope,  see  Vomit.) 

3.  We  test  the  reaction  of  the  fluid-filtrate  with  litmus  (paper  or 
tincture).  An  acid  reaction  may  be  due  to  muriatic  acid  or  organic 
acids,  or  both. 

4.  Then  follows  the  qualitative  examination  for  free  muriatic  acid 
and  lactic  acid. 

For  testing  for  free  muriatic  acid  we  recommend  the  test  with 
tropaolin-paper.^  We  moisten  the  paper  with  a  drop  of  the  filtrate, 
then  place  the  bit  of  paper  in  a  watch-glass  and  heat  it.  If  there  is 
free  HCl,  the  tropaolin-paper  first  becomes  brown,  then,  as  it  dries, 
lilac  color.  Approximately  equivalent  is  the  test  with  a  satunted 
alcoholic  solution  of  00-tropaolin,  which  has  been  mixed  with  a  doaUe 
quantity  of  the  filtrate  in  a  small  porcelain  dish,  distributed  by 
whirling.  After  pouring  off  the  surplus,,  it  is  to  be  slowly  hette<l: 
free  IICI  yields  a  lilac-red  reflection.  Lactic  acid  gives  no  reaction, 
even  when  tolerably  concentrated  (0.6  per  cent.).  It  is  very  distinct 
when  the  solution  of  HCl  is  pure — about  0.05  per  cent.  In  the  pres- 
ence of  albumin,  peptones,  phosphates,  it  is  much  less  distinct. 

Still  more  certain  and  much  more  distinct,  while  its  distinctness  is 
much  less  affected  by  other  substances,  is  the  phloroglucin-vanillin  test 
The  reagent  consists  of  phloroglucin  2  parts,  vanillin  1  part,  to  absdnte 
alcohol  30  parts.  Of  this,  one  or  two  drops  are  placed  in  a  shallow  por- 
celain dish,  with  an  equal  amount  of  the  filtrate,  and  carefully  heated. 
Free  HCl  gives  a  deep  red,  or,  if  the  quantity  is  small,  a  bright 
rosy-red  deposit ;  if  there  is  no  HCl,  then  the  deposit  is  brown-red 
or  brown.     It  is  distinct — even  to  0.05  per  thousand.     It  is  vert 

1  Filter-paper  soaked  with  a  saturated  solution  of  OO-Tropiiolin. 
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mwrly  absolutely  certain ;  its  only  drawback  is  that  the  reaction  takes 
{lace  also  in  the  presence  of  sulphuretted  hydrogen  (hence,  after 
tunted  eggs  have  been  eaten).      This  test  very  much  surpasses  all 
others.     It  is  sufficient  to  employ  this  only. 

Of  the  numerous  other  tests  we  only  mention :  The  reaction  with 
netbyl-violet,  which  is  applied  as  follows :  two  reagent-glasses  are 
Uf-filled  with  a  transparent  solution  of  methyl-violet,  and  to  this 
some  of  the  filtrate  is  added.  Free  HCl  colors  methyl-violet  blue. 
Ike  reaction  is  not  very  distinct,  nor  is  it  very  reliable;  it  can  be 
imitated  by  table-salt,  and  it  may  be  concealed  by  albuminate,  pep- 
tone, etc.  There  are  also  to  be  named :  congo-paper,  blue  ultramarine, 
aod,  lastly,  resorcin,  recently  recommended  by  Boas  (resorcin  5 
parts,  sugar  3  parts,  dilute  spirit  to  100  parts). 

The  examination  for  lactic  acid  is  conducted  in  the  way  suggested 
by  Uffelmann  :  to  about  100  gm.  of  a  2-per-cent.  solution  of  carbolic 
MJd  we  add  one  to  two  drops  of  a  solution  of  chloride  of  iron,  when 
tbe  mixture  becomes  steel-blue.     To  this  we  add  some  of  the  stomach- 
laid.     If   lactic   acid   is   present,   the   solution   is  discolored   and 
becomes  yellow  or  yellowish-green ;    on  the  other  hand,  if  there  is 
only  HCl,   the   solution   becomes   clear,  like   water.     Butyric   and 
icetic  acids  give  it  a  more  yellowish-red  color ;  moreover,  they  are 
'recognized  by  their  odor,  at  any  rate  after  shaking  up  some  of  the 
^omach- fluid  with  ether  and  evaporating  the  ether.      The  test  is  a 
^ery  delicate  one,  and  shows  0.01  per  thousand  of  lactic  acid.     Its 
certainty  is  somewhat  detracted  from  by  the  fact  that  lactic-acid  salts 
giTe  the  same  reaction.     It  is  more  important  that  alcohol,  sugar,  and 
^id  salts  cause  the  solution  of  chloride  of  iron  and  carbolic  acid  to 
aaaume  a  straw-yellow  color.      For  this  reason,  in  case  there  is  no 
pronounced  greenish-yellow,  but  a  straw-yellow  coloration,  we  must 
employ  a  more  certain  method :  we  simply  agitate  some  of  the  filtrate 
with  ether  in  a  reagent-glass,  pour  off  the  ether,  and  then  evaporate 
the  residue  over  hot  water,  not  a  flame.     We  dissolve  the  deposit  in 
^^r,  and  apply  Uffelmann's  reaction  by  the  addition  of  a  few  drops 
of  the  reagent  (Ewald). 

5.  The  quantitative  examination  of  the  muriatic  acid  lias  a  certain 
value  in  subacidity,  but  still  greater  when  there  is  a  suspicion  of 
superacidity.  Let  it  be  once  more  remarked  that  ^he  latter  may  be 
^e  case  not  only  when  the  duration  of  the  digestion  of  albuminous 
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material  is  diminished,  but  also  when  it  is  normal,  or  even  when  its 
duration  is  prolonged.  Two  methods  may  be  employed,  in  both  of 
which  the  supposed  time  of  greatest  amount  of  HCl  is  selected.  Pus^ 
blood,  bile,  a  large  amount  of  saliva  must  be  excluded.  Repeated 
examination  is  necessary.  If  the  quantity  of  HCl  exceeds  0.3  per 
cent.,  it  may  certainly  be  regarded  as  pathological.  As  much  as  0.£ 
per  cent,  of  free  acid  has  been  found. 

First  method :    The  determination  of  the  total  acidity  is  made  br 
neutralizing  it  with  a  normal  solution  of  soda.     Of  course,  this  will 
be  understood  to  have  value  only  in  case  there  are  no  organic  tddi 
present,  or  not  an  appreciable  amount  of  them.     It  is  treated  with  » 
1  to  10  normal  solution  of  soda  and  litmus  or  phenol-phtallein ;  1 
c.c.  of  the  1  to  10  soda  solution  neutralizes  0.0365  HCl. 

Second  method :  As  suggested  by  Giinzburg,  we  can  employ  the 
phloroglucin- vanillin  reaction  for  an  approximative  quantitatiTe  de- 
termination of  HCl,  by  remembering  that  the  reaction  still  positirdj 
takes  place  in  the  presence  of  0.05  per  thousand  of  HCl.  Hence  we 
have  to  dilute  the  stomach-fluid  with  a  definite  quantity  of  distilled 
water  so  long  as  the  reaction  is  produced  suflBciently  to  be  recognised. 
Since  Giinzburg's  reaction  is  not  disturbed  by  lactic  acid,  the  simil- 
taneous  presence  of  lactic  acid  does  not  interfere  with  this  method. 
It  is  still  very  desirable  that  there  should  be  an  exact  revisional  proof 
of  this  method. 

6.  Examining  the  digestion  in  an  incubator.  The  examination  of 
the  digestive  power  of  the  gastric  juice  is  of  especial  value  for  demon- 
strating pepsin.  At  any  rate,  experience  shows  that  when  there  is 
free  muriatic  acid,  pepsin  is  usually  present ;  on  the  other  hand,  whea 
muriatic  acid  is  absent,  no  pepsin  is  present,  for  the  reason  that  the 
mucous  membrane  of  the  stomach  does  not  secrete  pepsin  itself,  bat 
secretes  its  zymogen,  propepsin,  and  because  muriatic  acid  has  the 
exclusive,  or  at  least  the  chief,  power  to  form  pepsin  out  of  propepflA. 
For  these  reasons,  it  may  suffice,  in  most  cases,  to  examine  for  muri- 
atic acid  alone.  But  the  thorough  examination  is  of  the  grettest 
value  for  arriving  at  a  complete  judgment. 

We  test  the  digestive  power  of  the  gastric  juice  upon  a  piece  of  the 
white  of  a  hard-boiled  egg.  A  piece  about  a  centimetre  square  and  a 
millimetre  thick  {)laced  in  a  reagent-glass  full  of  normal  stomach-fluid 
should  be  dissolved  in  about  an  hour.     If  the  solution  is  delayed,  or 
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&UB  not  take  place  at  all,  it  proves  that  there  is  a  deficiency  in  the 

Bormal  amount  of  pepsin  only  when  we  are  able  to  determine  that 

lliere  is  also  a  deficiency  in  muriatic  acid.     For  this  reason,  i;";  is  best 

to  conduct  the  examination  simultaneously  in  two  reagent  glasses,  to 

ODe  of  which  a  few  drops  of  HCl  have  been  added. 

The  coagulating  effect  of  the  gastric  juice — that  is  to  say,  of  the 
rennet-ferment — upon  the  casein  of  milk  is  proved  by  the  fact  that,  at 
tie  temperature  of  the  body,  neutralized  stomach-filtrate  with  neutral 
(or  amphoteric)  milk  is  coagulated ;  in  fifteen  to  thirty  minutes,  if  the 
rennet-ferment  is  present,  there  is  coagulation  of  the  casein.  This 
I  test,  it  seems,  can  generally  be  omitted  if  it  concerns  nurslings,  in 
whom  it  is  of  special  interest :  for  it  has  been  shown  that  when  free 
HCI  and  pepsin  are  present,  the  rennet-ferment  is  never  absent; 
even  in  most  cases  of  absence  of  both  the  others,  rennet-ferment 
bdeed  seems  not  to  be  met  with,  but  rennet-zymogen,  which  requires 
muriatic  acid  in  order  to  transform  it  into  rennet- ferment.  In  order 
to  prove  the  presence  of  rennet-zymogen  in  gastric  juice  which  is 
deSdent  in  HCl  and  rennet-ferment,  we  supply  the  deficiency  by 
idding  HCl  and  then  allow  it  to  stand  in  an  incubator  for  two 
hours,  after  which  we  apply  the  test  for  the  ferment  mentioned  above. 
Id  atrophy  of  the  mucous  membrane  of  the  stomach,  there  is  entire 
>I)fience  of  rennet-zymogen,  as  well  as  of  HCl  and  pepsin. 

Of  die  somewhat  difficult  methods  of  examining  the  products  of 
digestion  we  can  here  mention  the  two  following :  1.  The  transforma- 
tion of  the  starches  into  erythro-  and  achroo-dextrin  can  be  quali- 
tatively followed  by  means  of  dilute  LugoFs  solution  (iod.  1  part, 
iodide  of  potash  2  parts,  aq.  dest.  200  parts);  it  colors  starch  blue; 
erjthro-dextrin,  purple-red;  achroo  dextrin  remains  colorless  or  be- 
comes yellow.  A  mixture  of  starch  and  dextrin  with  the  first  drops 
of  the  iodine  solution  becomes  colorless,  but  upon  further  addition  it 
becomes  red  and  then  blue. 

2.  Peptone  and  propeptone  in  alkaline  solution,  upon  the  addition 

of  a  solution  of  sulphate  of  copper,  give  a  beautiful  purple  color ; 

albumin  makes  it  a  blue-violet;  hence,  on  account  of  this  similarity 

of  colors,  it  is  often  extremely  difficult  to  distinguish  albumin  from 

Peptone,  particularly  if  the  stomach-fluid  is  turbid. 

^^^.  The  effort  has  been  made  in  various  ways  to  ascertain  what 
P*rt  the  movements  of  the  stomach  play  in  digestion.     No  method 

23 
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rmt  loss  iir  iei!9.  bsrseri  maecs  3ie  requrement ;  hence,  we  onl 

Yhsi  lenilarTT  it  ^our  rLA:  :i  $c*^ib  op  into  salicylic  acid  siM 
iiitHb:L   jnlj  Ji  -iiif  JHHscm^.  Pigignyso  the  appearance  of  sah'cjlifl 
uri'L   :iL  "liie  i:-ai*    *  skslj  'zn^'^L  t»  been  employed  by  Ewald  to 
ihOfTTLiiK  lit*  7i^t*urj  re  li*  laseaf^  of  food  from  the  stomach  into 
-riff  ji-fiCOff.     >i»Iirri»r  upjI  j*  ree»:^miud  in  the  nrine  after  the  ad£- 
r'  &    c  :nl*  r.  iif  :c  JT  a  17  fL.*  t>j^  reacdon  in  the  nrine.    In  order 
ml  rf  :•  -ri-iK  rL»f  "Lrs:  ^m^s.  w*  at-as  make  the  test  npon  an  ethomi 
'izrr^r:   '  c  "if  Trj*i.      0:aL»r»  wLax  is  said  later  regarding  the 

~- #^  c F/-  Arn-.'ujrr'tru-^  ?/"  _lf^i*rrJ•^#.^].     Ewald  found  that  in 

i-iilii  ti**  rrs:  T»:is.--r-*  reaico:«  ^>Ti  f-Iace  one- half  to  one  hour  ate 
n  lAi  :»f-!i  'uJt-Hi:  "^-aL  li*  procesff  of  truisportation  from  the 
f^:izLb:-i  iiui  *'t«!i  ii:gmrc<*L  ::  was  later.     However,  the  results  of 
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Ti-*  fa:=.-f  rr  7.Z  'r.isz  't»*  sail  :Y  ihe  nse  of  pills  of  iodide  of  potwh 
i?:tt.rc*i  ▼  :i  krr:irz-  wl:.:*  tct"  e«>laitlT  are  preferable,  because  we 
i:  ~:c  "-E-:*:  ::  -fcirj  j  ihe  irioe  in  proring  the  absorption  of  the 
:>Lif,  :  .:  iff  .-Ti-  ziAke  ::5e  of  tiie  siliTa.  But  Stintzing  has  found 
tLi:  :2-?fe  r  lis  ir^  5«:z:-*:iae5^  dis5*>lTed  in  the  stomach. 

Fi' illj.  K'.-f!=:r-ervr  lis  anemp;ed  a  method,  which,  from  a  purely 
t«?':ii:rAl  >:jL::ir«::r:.  :5  r-jfy  exact,  but  is  decidedly  impracticable 
Hr  :n:r>i::."x?<  ii:?  :he  esiprr  sC'.^mach  IW  grammes  of  olive  oil,  and, 
a::rr  a  o^rais.  ir.reml.   washes  the  stomach  out.      From  healthy 
s::nii:h5  he  :  izli  iLa:.  in  two  hours.  70  to  80 grammes  of  the  oil  had 
been  :  ?.:harj?el  :r.:..>  the  intestine,  while  in  cases  of  catarrh  of  the 
stoniah  alou:  half,  and  in  one  case  of  atrophy  a  quarter,  of  tha* 
amoun:  hal  in  the  same  time  disappeared  from  the  stomach.     This 
me:h'>l  is  less  objectionable,  because  the  oil  is  sometimes  not  borne  ix 
the  j-iatieni's  stomach — it  may  even  be  rejected.     But  it  is  much  mor 
so  b»>caii.se  it  Joes  not  sufficiently  irritate  the  stomach. 

Lastly,  the  abs«)rptive  power  of  the  stomach  has  been  frequently  tl 
object  of  examination. 

PenzoMt  jrives  0.2  iwlido  of  potassium  in  gelatin  capsules,  and  th€ 
at  once  tests  the  saliva  to  see  whether  the  capsule  was  close  and  fn 
from  iodide  of  potassium  upon  its  outer  surface.  For  this  purpose  ¥ 
have  the  patient,  moment  by  moment,  spit  upon  a  piece  of  filter-pap< 
saturated  with  a  .solution  of  starch,  upon  which  we  place  a  trace  < 
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foming  nitric  acid;   the  appearance   of  the   iodide   in   the   saliva 

iriU  be  recognized  by  the  red  and  blue  coloration  of  the  paper.     In 

With,  the  iodide  will  make  its  appearance,  if  it  has  been  taken 

WfKOi  an  empty  stomach  or  three  hours  after  eating,  in  from  six  and  a 

Uf  to  eleven  minutes ;  if  directly  after  a  meal  has  been  eaten,  after 

twenty  to  forty-five  minutes.     In  cases  of  dilatation,  if  taken  upon  a 

fating  stomach,  its   earliest  appearance   is   after  fifteen   to   thirty 

■    niniites.    It  also  seems  to  be  delayed  in  carcinoma,  chronic  catarrh, 

I    i&d  in  fevers. 

I*  The  question  is,  whether  we  can  draw  a  conclusion  as  to  the 
i  ihsorption  of  the  products  of  digestion  from  the  behavior  of  the 
:    iodide. 

■!  The  examination  of  the  fasting  stomach  has  for  its  object  the 
determination  of  the  behavior  of  the  gastric  secretion  aft;er  the  com- 
pletion of  stomach-digestion.  Hence,  it  is  conducted  with  reference 
to  the  diagnosis  of  a  possible  hypersecretion. 

Method.  Recent  investigations  upon  this  subject  show  that  it  is 
Terj  important  to  avoid  making  use  of  the  secretion  of  the  stomach 
vhich  results  from  any  mechanical  irritation.  Henc'e,  we  must  be 
Teiy  cautious  and  proceed  very  rapidly.  We  recommend  a  N^laton's 
floond,  without  an  eye,  but,  instead,  a  number  of  fine  openings  at  the 
^d,  which  is  to  be  introduced  into  the  stomach  some  hours  after  we  have 
washed  it  out  in  order  to  make  sure  that  it  was  empty.  Or,  still  better, 
ve first  determine  the  duration  of  digestion,  then  we  allow  the  stomach 
to  be  quiet  after  the  expiration  of  the  last  meal.  Then  a  stomach- 
ptimp  is  quickly  introduced ;  aspirate,  withdraw  the  sound,  and  empty 
it  mto  a  vessel.  Next  we  examine  the  fluid  thus  obtained  as  to  its 
rau:tion,  and,  if  acid,  for  muriatic  acid ;  further,  as  to  its  digesting 
qualities.  For  passing  judgment  upon  the  results  of  this  procedure 
a&d  its  diagnostic  significance,  see  the  following  pages. 

Finally,  on  account  of  its  historical  interest,  we  mention  here  the 
method  given  by  Leube,  but  superseded  by  his  experimental  digestion. 
He  introduced  ice- water  into  the  empty  stomach  and  then  aspirated  it, 
iii  order  to  obtain  for  examination  the  gastric  secretion  pure — that  is, 
diluted  with  water. 

■8«*uft«  of  the  examination  of  stomach-digestion :  their  value. 
^'  If  the  examination  of  the  duration  of  digestion  shows  that  it  is  not 
P^longed,  then,  as  a  rule,  the  process  of  digestion  is  normal ;  but 
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the  period  of  digestion  may  be  shortened,  and  this  sometimes  is  the 
case  when  there  is  superacidity.  If  the  period  of  digestion  is  pro- 
longed, this  must  be  further  investigated. 

2.  Free  muriatic  acid,  which  belongs  to  the  time  when  nomiil 
digestion  is  at  its  height,  may  be  completely  wanting  (inadditj, 
anacidity).  This  almost  uniformly  occurs  when  there  is  complete 
destruction  (corrosion)  of  the  mucous  membrane  of  the  stomach,  when 
it  is  atrophied,  or  has  undergone  amyloid  degeneration.  Further, 
inacidity  is  almost  always  present  in  carcinoma  ventriculi  with  dilata- 
tion, more  rarely,  although  also  very  frequently,  in  all  other  kinds  of 
dilatation.  Of  these  we  must  mention  especially  that  which  ocean 
with  chronic  gastric  catarrh.  The  dilatation  produced  by  the  scar  of 
an  ulcer  (at  the  pylorus),  or  accompanying  an  ulcer,  is  associated  with 
diminution  or  absence  of  free  HCl.  Subacidity,  or  even  inacidity,  is 
further  observed  in  severe  anaemia  of  all  kinds  and  with  fever,  and, 
lastly,  in  certain  cases  of  nervous  dyspepsia. 

Accompanying  this  condition  is  the  more  or  less  markedly  increased 
formation  of  lactic  acids  (butyric,  acetic  acids,  alcohol) — ^a  sign  of 
abnormal  fermentation.  In  very  severe  cases  it  may  result  in  fetid 
decomposition  of  the  contents  of  the  stomach.  Moreover,  for  in 
unusual  length  of  time  or  continuously,  there  may  be  undigested 
masses  or  fine  particles  of  meat. 

For  reasons  that  are  readily  understood,  the  behavior  of  the  stomach 
in  cases  of  phthisis  has  been  very  much  studied ;  the  results  vary 
in  a  very  remarkable  degree.  The  general  conclusion  from  these 
examinations  (Liebermeister,  Hildebrand,  Brieger)  seems  to  be  that 
in  cases  of  severe  phthisis  with  continued  fever,  very  often  no  free  OCL 
sometimes  even  no  rcnnet-zymogen,  is  found,  but  that  free  muriatic  acid 
is  also  sometimes  wanting  in  remittent  fever.  At  any  rate,  the  ex- 
amination of  the  stomach-digestion  in  phthisis  for  prognostic  and 
therapeutic  reasons  is  to  be  recommended  in  every  single  case. 

3.  Increased  amount  of  HCl  at  the  height  of  digestion,  shcHtening 
of  the  time  (normal  maximum  of  one  hour)  during  which  lactic  add 
is  present,  are  signs  of  superacidity.  Thus  the  period  of  digestion  is 
shortened,  or  normal,  or  sometimes  even  prolonged.  As  evidence  of 
disturbed  amylolysis,  we  have  unchanged  starch  during  the  whole  period 
of  digestion. 
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Superacidity  is  present  in  the  majority  of  cases  of  ulcer,  also  in 
certain  nervous  dyspepsias  (gastroxynsis,  pyrosis  hydrochlorica),  lastly 
\n  acute  and  sometimes  in  chronic  gastric  catarrh.  It  is  also  observed 
in  the  forms  of  insanity  accompanied  with  depression. 

4.  It  has  been  shown  by  recent  investigations  (Schreiber,  and  par- 
ticularly E.  Pick),  regarding  the  significance  of  the  presence  of  acid- 
Mcretion  of  the  stomach,  that  a  positive  conclusion  from  the  examina- 
tion can  only  be  drawn  with  caution,  because  the  irritation  of  the 
Bound  seems  to  stimulate  the  stomach  to  pour  out  its  secretion  very 
rapidly.  We  can  only  diagnosticate  supersecretion  (hypersecretion), 
i  when  by  a  rapid,  careful  procedure  at  least  about  200  c.  c.  of  acid 
I     gastric  secretion  are  obtained. 

Supersecretion  occurs  in  the  gastric  crisis  of  tabes  and  certain 
nenroees,  as  hysteria  and  nervousness.  It  is  sometimes  also  observed 
with  ukm  ventriculiy  in  individual  cases  of  carcinoma,  and  in  acute 
and  chronic  catarrh. 

Emptying  the  stomach  for  therapeutic  purposes,  or  washing  it  out, 
moat  be  undertaken,  in  the  first  place,  in  cases  of  recent  acute  poisoning, 
Md  frequently  for  the  purpose  of  diagnosis.  This  is  the  case  in  almost 
»ll  cases  of  poisoning,  where  the  poison  has  been  swallowed.  But  it 
most  be  remembered  that  in  poisoning  with  substances  that  are  corro- 
sive, as  acids  and  alkalies,  on  account  of  the  danger  of  perforation  of 
tie  (esophagus  or  stomach,  the  sound  must  be  used  with  the  greatest 
oiution,  or  even  not  at  all.  The  detection  of  the  kind  of  poison  in 
4e  contents  of  the  stomach  belongs  to  toxicology.  Some  poisons 
entirely  escape  detection. 

What  has  been  said  above  regarding  the  examination  of  the  con- 
tents of  the  stomach,  explains  the  therapeutic  use  of  washing  out  the 
stomach  when  it  is  diseased,  in  that  it  can  be  employed  for  observing 
the  course  of  the  disturbance  of  digestion  in  diseases  of  the  stomach. 
For  instance,  it  is  evident  from  what  has  been  said  that  it  is  not 
without  value  occasionally  to  institute  a  daily  washing  out  of  the 
stomach,  in  case  it  is  diseased,  to  determine  whether  it  contains  lactic 
*^id  many  hours  after  the  last  meal  was  taken.     Also,  frequent  micro- 
®^pical  examination  of  the  sediment  of  the  rinsings  of  the  stomach 
('^  sarcina  ventriculi,  etc.,  see  Vomit)  is  of  undoubted  value. 
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VOMITIXU,  A^iO   THE    EXAMINATION    OF   WHAT    IS 

The  act  of  vomiting  consists  of  one  or  several  strong  fo 
tions  which  occur  simultancouslj  in  the  oblique  abdomin. 
the  diaphragm.  In  this  way  the  stomach  is  compress^ 
simultaneous  opening  of  the  cardiac  orifice,  its  contents  e 
Otherwise  the  stomach  takes  no  active  part  in  expelling  tl 
the  not  infrequent  presence  of  bile  in  the  last  portions  th 
toward  the  end  of  a  severe  effort  at  vomiting,  it  is  ev 
pylorus  also  sometimes  does  not  entirely  close. 

In  this  connection  we  do  not  include  the  vomiting, 
expulsion  of  food  from  dilated  parts  of  the  cesophagus 
stenosis  or  diverticula.     (See  Examination  of  the  (Esop 

Vomiting  may  occur  in  a  great  variety  of  ways,  and  in< 
differ  greatly  incli;iractcr.  We  suppose  that  the  ao-ca 
centre  Is  situated  in  the  oblongata.  This  may  be  stimul 
periphery,  chiefly  through  the  sensory  portion  of  the 
give  rise  to  reflex  vomiting.  Moreover,  it  may  be  stimt 
or  by  impressions  from  Other  portions  of  the  brain  (cent 

Children  generally  vomit  easier  than  adults.  There 
vidual  differences.     Clinically,  we  distinguish : 

1.  Vomiting  occasioned  by  reflex  inSuences  from  the 
occurs  in  all  diseasosof  the  stomach,  but  also  in  irritation 
membrane  of  the  stomach  by  different  poisons,  certain 
and  also  by  overloading  the  stomach. 

2.  Reflex  vomiting  caused  by  other  abdominal  organ 
femitlo  sexual  apparatus  in  menstruation,  pregnancy,  d: 
sexual  appanitus ;  from  inHammation  of  the  peritoneum  ; 
and  biliary  colic,  etc. 

Likewise,  vomiting  may  be  caused  by  irritation  or  t 
fauces.  Probably  here  also  belongs  vomiting  which  occi 
of  a  severe  fit  of  coughing,  as  in  whooping-congh  and  p 

3.  Central  vomiting.  It  may  result  from  irritation  o 
various  kinds .'  as  different  evident  diseases  of  the  bn 
tumors;  in  the  different  forms  of  meningitis;  in  nenrose 
hysteria;  and  from  uricmia.  Vomiting  occurs  also  in 
of  eertain  acute  infectious  diseases,  as  poeomonia,  scarle 
pox,  erysipelas,  [remittent  fever]. 
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Vomiting  is  almost  always  accompanied  by  certain  other  phenomena: 
pverious  malaise,  often  severe  sweating,  quickening  of  the  pulse; 
exhansdon,  with  the  feeling  of  relief,  but  also  evidences  of  collapse*^ 
In  diseases  of  the  brain,  it  sometimes  occurs  without  any  preliminary 
indisposition,  even  quite  suddenly  and  unexpectedly. 
As  regards  the  time  when  the  vomiting  begins,  in  diseases  of  the 
r    itomach,  it  often  (not  always)  follows  eating.    Also  in  peritonitis,  vomit- 
^    ing  is  often  excited  by  the  taking  of  food ;  but  here  also  it  takes  place 
[    quite  independently  of  this.     The  vomitus  matutinus  of  drunkards,  as 
a  rule,  regularly  occurs  early  in  the  morning,  when  the  stomach  is 
empty.    Also  in  certain  nervous  dyspepsias  there  are  apt  to  be  attacks 
of  vomiting  when  the  stomach  is  empty.     When  there  is  severe  vomit- 
ing without  phenomena  of  stomach  or  other  abdominal  disturbances, 
we  most  take  into  consideration  the  other  conditions  named  above — 
I    iCQte  infectious  diseases,  disease   of  the  brain,  ursemia,  hysteria — 
according  to  the  circumstances. 

The  frequency  of  vomiting  is  extraordinarily  variable,  and  is  of 
little  moment  in  diagnosis ;  only  that  it  might  be  mentioned  that  in 
Terj  marked  dilatation  of  the  stomach,  from  pyloric  stenosis,  vomiting 
occurs  remarkably  infrequently,  but  in  most  cases  tolerably  regularly, 
«t  intervals  of  several  days  (but  then  very  profusely). 

There  may  be  eructation  in  all  the  conditions  in  which  vomiting 
occurs.     It  is  observed,  especially,  in  slight  and  severe  diseases  of  the 
^mach  of  all  kinds.     The  odor  of  the  eructation  corresponds  to  that 
of  the  contents  of  the  stomach,  as  a  matter  of  course.     (See  under 
Odor  of  the  Vomit.)    In  individual  cases,  combustible  gases  have  been 
^>l)flerved  (marsh  gas,  and  probably  also  other  gases).     There  occur 
^ith  nervous  persons  very  distressing  and  entirely  odorless  eructa- 
tions. 

The  Vomit. 

When  we  examine  the  vomit,  we  notice  the  quantity,  the  macro- 
®^pical  and  microscopical  appearance,  the  odor,  and  the  reaction. 

The  chemical  examination  can  probably  occasionally  enable  us  to 

jndf^e  of  the  character  of  the  stomach-digestion.     This  is  especially 

the  case  in  those  diseases  which  we  cannot  include   in  a  methodical 

investigation,  as,  particularly,  inclination  to  hemorrhage,  etc.     (See 

ibove.)    Of  coarse,  we  must  consider  the  relation  of  the  vomiting  to 
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the  time  of  the  last  meal,  and  what  this  meal  consisted  of.  Tfa^ 
points  of  view  are  to  be  taken  from  what  has  been  said  above  regarclz 
ing  experimental  digestion.  Wnere  there  are  macroscopical  appeals 
ances  of  blood  and  coloring  matter  of  biie,  we  must  farther  apply  ths 
chemical  tests  for  these  substances. 

The  quantity  vomited.  Here  we  must  consider  the  time  and 
quency  of  the  vomiting,  as  well  as  the  amount  of  food  taken.  Wh 
there  is  vomiting  from  an  empty  stomach,  there  is  usually  only  a  Iitt.1 
mucus,  seldom  much  mucus  or  saliva  that  has  been  swallowed  (romi/ ac 
7natutinu8  potatorum)^  or  more  or  less  pure  gastric  juice  (hype 
tion).  In  acute  infectious  diseases,  diseases  of  the  brain,  uraeia 
sometimes  scarcely  anything  at  all  is  vomited. 

A  vomiting  which  seems  to  result  from  the  ingestion  of  fcKxl,  bat 
the  amount  of  which  considerably  exceeds  the  quantity  of  food  and 
drink  last  taken,  is  an  almost  mathematically  sure  proof  of  dilatatioa 
of  the  stomach.     Here  the  contents  of  the  stomach  may  accumakte 
for  a  number  of  days  and  then  be  thrown  off  en  masse^  to  the  amount 
of  several  litres. 

The  macroscopical  appearance.  This  will  naturally  depend  very 
much  upon  the  food  taken.  It  was  mentioned  above,  when  speaking 
of  the  experiments  with  digestion,  that  under  some  circumstances  we 
can  form  a  conclusion  regarding  digestion  by  the  comminution  of  tbe 
food.  Some  foods,  as  coffee,  cocoa,  red  wine,  huckleberries,  etc 
markedly  color  the  vomit,  and  may  sometimes  give  rise  to  mistake,  if 
it  is  superficially  examined,  by  causing  one  to  think  that  there  b>9 
been  haematemesis  (the  laity  being  not  infrequently  thus  deceived, m* 
hence  we  must  be  very  careful  in  accepting  the  anamnesis).  When 
preparations  of  iron  have  been  taken,  the  vomit  is  black  ;  but  it  i» 
also  sometimes  black  in  acute  lead-poisoning.  Apart  from  the  food, 
we  can,  from  some  prominent  constituents  (when  the  contents  of  tte 
stomach  are  abnormal),  make  certain  important  distinctions  in  whit » 
vomited,  just  as  in  the  sputum. 

Watery,  watery-mucous,  mucous  vomit.  The  first  and  the  sccoO" 
named  may  ordinarily  have  two  very  different  meanings.  In  both 
cases  we  have  a  somewhat  turbid  fluid,  resembling  saliva  or  Snid 
mucus,  which  is  vomited  from  a  fasting  stomach.  It  has  an  alkaline 
reaction,  and  usually  indicates  chronic  gastric  catarrh.  The  U^ 
consists  of  mucus  from  the  mucous  membrane  of  the  stomach,  andol 
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niliYa  that  has  been  swallowed.     In  this  way  the  frequently  men- 

kerned  *'  water-brash ''  of  drunkards  {vomitua  matutinus  potatorum) 

especially  manifests  itself  in  the  early  morning,  immediately  after 

iwing.     Also  such  vomiting  occurs  (rare)  in  nervous  dyspepsia.     If 

die  fluid  smells  sour,  and  has  an  acid  reaction,  and  if  it  shows  the 

muriatic  acid  reaction  and  power  of  digestion,  then  we  have  gastric 

joice  accreted  by  the  empty  stomach  :  hypersecretion.     This  gastric 

juice  is  often  over-acid — hypersecretion  with  hyperacidity  (over  0.3 

per  cent.).     This  occurs  in  certain  kinds  of  nervous  dyspepsia  (gas- 

troxynsis,  gastroxia ;  also  hysteria ;  tabes),  but  also  in  dyspepsia  fol- 

lofing  healed  ulcer,  and  acute  and  chronic  gastric  catarrh.     In  these 

cues  the  quantity  vomited  may  amount  to  several  hundred  grammes. 

A  special  form  of  watery-mucous  vomit  is  peculiar  to  Asiatic 
cholera.  In  this  disease  there  is  oft;en  vomited  a  great  quantity  of 
ilkaline,  stale-smelling  fluid,  like  rice-water  (very  like  the  stools  of 
cholera)  (which  see).  The  small  flocks,  like  rice,  are  mucous  flocks. 
It  is  not  possible  to  separate  mucous  from  watery-mucous  vomit. 
Sometimes  a  great  quantity  of  mucus  is  observed  in  chronic  catarrh 
of  the  stomach. 

Vomiting  of  bile.  As  previously  mentioned,  bile  may  be  mixed 
with  every  vomit,  and  this  is  especially  apt  to  be  the  case  in  very 
8e?ere  efforts  at  vomiting,  so  that  toward  the  end  almost  pure  bile  is 
ejected.  The  vomit  looks  yellowish-green  or  green,  and  smells 
decidedly  bilious.  It  exhibits  the  reaction  of  the  coloring  matter  of 
the  bile.     (See  Urine.) 

A  grass-green  bilious  vomit,  occurring  with  tolerable  uniformity, 
with  every  act  of  vomiting  whether  violent  or  not,  is  a  not  unimpor- 
tant peculiarity  of  peritonitis,  and  of  marked  obstruction  of  the 
bowels. 

Bloody  vomit,  vomiting  of  blood  (haematemesis).  Blood  from  the 
nose,  throat,  and  oesophagus  may  become  mixed  with  the  vomit  in  the 
wt  of  vomiting.  Small  quantities,  in  streaks,  are  usually  of  no  sig- 
nificance. Large  hemorrhages  from  the  oesophagus,  as  in  varices 
of  the  lower  portion  of  the  oesophagus,  and  in  cirrhosis  of  the  liver, 
nsually  after  it  has  run  down  into  the  stomach,  cause  severe  hoemate- 
n^esis.  Also  blood  from  the  nose,  and  even  from  the  lungs,  may 
'^h  the  stomach  and  be  vomited  up  (see  p.  170).  We  must  be 
ou'eful  not  to  confound  such  an  occurrence  with  hemorrhage  of  the 
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stomach.  In  doubtful  cases  the  anamnesis  is  of  less  value  than 
examination  of  the  stomach,  nose,  and  lungs.  (See  p.  170  for  fortZ*^ 
particulars  regarding  the  distinction  of  hemorrhage  of  the  lung9  from 
that  of  the  stomach.) 

Small  points  of  blood  and  streaks  in  the  vomit,  moreover,  even  if 
they  come  from  the  stomach,  according  to  our  experience,  are  generally 
without  significance ;  that  they  are  from  the  stomach  is  proved  by  tie 
presence,  not  infrequently,  of  bloody  suffusion  of  the  mucoas  mem- 
brane of  the  stomach  at  the  autopsy.  Streaks  of  blood  frequently 
recurring,  whose  source  the  autopsy  proves  to  be  the  stomach,  are  not 
at  all  uncommon  in  cirrhosis  of  the  liver. 

Bloody  vomit,  from  hemorrhage  of  the  stomach,  takes  place  in  ulcer 
of  the  stomach,  carcinoma  ventriculi,  portal  engorgement  from  cir- 
rhosis of  the  liver,  closure  of  the  portal  vein  (rarely  in  general  venoas 
stasis),  in  severe  lesions  of  the  mucous  membrane  of  the  stomach  by 
corrosive  poisons,  also  in  general  hemorrhagic  diathesis  (see  cutaneoos 
hemorrhages),  in  yellow  fever,  melaena  neonatorum  ;  in  the  last-named 
cases  there  usually  occurs  simultaneous  hemorrhage  of  the  bowels. 
Very  decided,  and  sometimes  fatal,  hsematemesis  is  chiefly  peculiar  to 
ulcus  ventriculi  (also  melaena).  In  carcinoma  we  notice  very  fre^ 
quently  repeated,  but  always  moderate,  hemorrhages.  Moreover,  in 
all  these  conditions  the  vomiting  of  blood  may  be  entirely  wanting, 
either  because  there  is  no  escape  of  blood  into  the  stomach,  or  because 
the  blood  is  not  vomited. 

When  we  suspect  hemorrhage  of  the  stomach,  which  is  not  vomite<L 
we  are  to  examine  the  stools  (which  see).  Sometimes,  in  ulcer  of  tke 
stomach,  the  patient  becomes  suddenly  pale,  may  collapse,  or  may 
even  die  from  a  hemorrhage  of  the  stomach,  without  there  being  any 
vomiting  of  blood.  In  order  to  observe  exactly  an  ulceration  of  the 
stomach,  it  is  particularly  necessary  to  observe  uninterruptedly  tbe 
stools. 

Pure  blood  is  seldom  vomited,  unless  there  is  a  great  quantity  of  it. 
or  it  is  vomited  directly  after  or  during  the  hemorrhage.  MoreoT*r, 
it  is  never  of  so  clear  an  arterial  color  as  in  hemorrhage  of  the  lungJ- 
The  blood  is  almost  always  more  or  less  changed  by  the  gastric  juice: 
it  is  very  dark,  black -brown,  and  has  an  acid  reaction.  If  it  has  been 
in  the  stomach  for  some  time,  as  is  quite  often  the  case  in  carcinoms 
with  dilatation,  because  the  hemorrhages  are  usually  small  and  tbtf^ 
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long  pauses  between  the  hemorrhages,  under  the  influence  of  the 

tads,  by  the  breaking-up  of  the  red  corpuscles  and  the  haemoglobin, 

uid  ^e  appearance  of  hsematin,  it  becomes  coffee-brown  and  also  of 

die  consistence  of  coffee-grounds.     Then,  in  case  it  is  abundant,  it  is 

ewy,  with  some  experience,  to  recognize  it ;  yet  it  is  easy  to  confound 

k  with  other  substances,  as  coffee,  cocoa,  etc.     (See  above.)     For  this 

nuoD,  and  because  here  the  microscope  is  deceptive,  it  is  prefer- 

ikle,  in  this  case,  always  to  make  a  special  test  of  the  blood. 

Ttfiing  the  blood:  1.  Very  correctly,  the  haemin  test  is  generally 
employed,  because  it  is  certain  and  distinct.  The  following  is  the  best 
fay  to  make  it :  Some  of  the  coffee-grounds  material  is  filtered ;  a 

Fio.  92. 


^^^stalsof  hsmin.    Zeiss's  apochromatic  lens  No.  8,  eye- piece  No.  8,  camera  lucida. 

Magnified  about  300  diameters. 

little  of  this  is  to  be  evaporated  in  a  watch-glass.  Scrape  off  some  of 
^e  dried  material,  mix  it  with  a  trace  of  finely-pulverized  salt,  place 
Ae  dried  mixture  upon  an  object-glass,  cover  it  with  a  glass  cover, 
Mid  allow  one  or  two  drops  of  glacial  acetic  acid  to  flow  under  it ;  then 
tbe  acetic  acid  is  again  evaporated  very  slowly,  and,  after  it  is  thor- 
oughly dry,  one  or  two  drops  of  distilled  water  are  allowed  to  flow  under 
to  dissolve  any  crystals  of  salt  that  may  be  present.  Under  the 
niicroscope,  there  can  be  seen  crystals  of  hsemin  (hydrochlorate  of 
flamatin)  in  coffee-brown  or  reddish-brown  crystals  in  rhombic  plates, 
^nich  must  be  considerably  magnified,  as  the  crystals  are  very  small. 
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The  following  method  (an  adaptation  to  the  vomit  of  Heller  s  t^^ 
for  blood-coloring  material  in  the  urine,  which  see)  leads  to  a  res-  ^ 
more    quickly :    We  place  some  of  the  filtered   stomach-fluid  ii^ 
reagent-glass,  with  a  like  quantity  of  normal  urine,  make  it  strong/| 
alkaline  with  liquor  potassae,  and  heat  it.     The  urine-phosphates   art 
precipitated  and  carry  with  them  the  coloring-material  of  the  blooc/, 
and  when  blood  is  present,  we  have  a  cloudy,  flocculent,  reddish-broim 
deposit. 

Vomiting  of  pu8.  Pus,  as  a  macroscopically  visible  constituent  af 
the  vomit,  is  somewhat  unusual,  and  is  only  observed  in  isolated  cases 
of  phlegmonous  gastritis  or  of  abscess  of  a  neighboring  organ,  breaking 
into  the  stomach.  Probably  it  can  then  only  be  observed  when  it 
pours  into  the  stomach  in  such  quantities  and  so  quickly  thit  it 
makes  the  contents  of  the  stomach  alkaline,  for  only  thus  will  it  avoid 
immediate  digestion.    Regarding  separate  white  corpuscles,  see  beJor. 

Fecal  vomiting  (miserere,  ileus).      In  this  condition,  either  there 
are    considerable    quantities  vomited  which  do  not  look  distinctly 
feculent,   probably   coming  rather  from   the  stomach  or  the  upper 
portion  of  the  small  intestine,  and  the  fecal  addition  is  betrayed  bv 
its  odor,  or  there  are  distinctly  fecal  masses,  even  balls  of  excremeni- 
This  kind  of  vomit  occurs  in  severe  diffuse  peritonitis  and  in  serious 
occlusion  of  the  bowels  (see  Inspection  and  Palpation  of  the  Abdomen). 
It  indicates  an  extremely  serious  and,  in  most  cases,  fatal  condition : 
yet  it  does  not  by  any  means  have  the  absolutely  fatal  significance 
which  wjis  formerly  ascribed  to  it. 

As  visible  admixtures  which  can  be  seen  with  the  naked  eve,  are 
still  to  be  mentioned : 

Round  worms,  which  come  from  the  small  intestine,  probablj 
brought  into  the  stomach  by  the  first  efforts  at  vomiting,  and  are 
afterward  seen  in  the  material  vomited  up.  It  is  a  startling  appear- 
ance, but  in  itself  has  no  significance.     Also : 

Membranous  rags  of  echinococcus,  in  case  one  should  bretk  into 
the  stomach  from  the  liver  or  spleen.  In  these  cases,  the  microscope 
sometimes  shows  the  scolices  and  hooks  of  the  parasite  (see  illustration, 
p.  183). 

Moreover,  in  individual  cases,  there  are  found  in  the  vomit,  tbo, 
oxyuris,  anchylostoinie,    trichinie  (see  these  under  Stool). 

MicroHcopical  examination.      This  is  of  very  little    independent 
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nloein  determining  the  processes  of  digestion.  Id  vomiting  which 
takes  place  during  digestion,  we,  of  course,  expect  to  find  portions  of 
food  in  very  varying  condition,  according  to  the  time  the  vomiting 


Starch-grains  in  considerable  quantity,  for  the  time  when  the 
mjlolytic  digestive  period  ought  to  be  paet,  indicate  incomplete 
im^Iolysis,  as  is  almost  always  produced  by  hyperacidity  (in  conse- 
qieoce  of  the  too  early  appearance  of  free  muriatic  acid). 

Mncoos  corpuscles  are  found  in  watery  and  mucous  vomit ;  epitbe- 
Gun,  from  the  mouth,  throat,  cesophagus,  also  sometimes  from  the 
Somach,  is  observed ;  unchanged  red  blood- corpuscles  are  very  rare ; 
II  hemorrhage  of  the  stomach,  the  microscope  generally  is  useless, 
Wanse  the  red  blood-corpuscles  are  broken  up.  Also,  it  is  rare  to 
bd  white  blood-corpuscles  that  are  well-preserved. 


e.tf.tf'. 


'omittd  material  (Jiksoh).  o,  Muscular  fibre;  t,  white  blood- corpuscle; 
"■'lid  cylindrical  epithelium;  d,  starch-oarpuscles;  e,  TBt-glabulea;  /,  sarcina  von- 
•^i:  J,  juMt-ferment;  A,  i,  cocci  aod  bacilli  (those  near  h  were  unco  found  by  Jaksch 
""""orileus,  hence  arlslDg  from  the  iatestine);  k,  fat-needles,  connective  tissue; 
^  '^Wls  cells. 


^arcina  ventriculi  (sehisomycetes)  and  torula  cerevisire  (yeast-fim- 
E™)  >re  not  entirely  without  value,  as  indications  that  the  stomach 
rcUins  iia  contents  for  a  long  time,  aa,  especially,  in  dilatation. 
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Of  the  two  fungi,  the  sarcina  is  the  more  important.  If  it  is  n<^c: 
macerated  or  deformed  by  pressure  with  the  covering-gkiss,  it  j 
generally  easily  recognized,  when  strongly  magnified,  by  its  peculk  ^ 
resemblance  to  a  ball  wrapped  with  a  string  crossing  at  right-angina. 
It  is  stained  a  reddish-brown  by  a  weak  solution  of  iodine,  or  iodide 
of  potassium. 

Torulae  of  different  kinds  and  sizes  (the  latter  very  much  like  a 
small  white  blood-corpuscle,  generally  smaller)  are  easily  distinguijifaed 
as  small  bodies  strung  along  together,  sharply  defined,  which  refnct 
the  light  and  are  egg-  or  elliptical-shaped.  Isolated  ones  are  obserrel 
in  the  contents  of  the  stomach  with  normal  digestion.  When  the 
quantity  is  considerable,  it  shows  that  it  has  been  a  long  time  in  tbo 
stomach,  whose  contents  have  undergone  alcoholic  fermentation. 

Other  different  kinds  of  bacilli  and  cocci,  which  have  only  recently 
been  carefully  studied,  are  found  in  the  vomit,  but  as  yet  they  hive 
no  diagnostic  value. 

Also,  there  are  found  in  the  vomit  aphthae  (probably  originating 
in  the  oesophagus,  see  above)  and  favus  fungus,  achorion  Schonleinii. 

Reaction  of  the  vomit.  This  is  usually  acid  from  muriatic  or 
organic  acids  (see  above,  under  Digestion).  It  may  be  alkaline  whea 
a  considerable  quantity  of  blood  is  vomited,  as  in  water-brash,  the 
watery  vomit  of  Asiatic  cholera ;  also,  rarely,  in  putrid  vomiting,  »* 
in  ulcerating  cancer  of  the  stomach,  and  in  the  vomiting  of  kidney^ 
disease  (see  below,  under  Odor).  Moreover,  oesophagus-vomiting 
manifests  itself  by  being  always  alkaline  (see  under  Examination  (y€ 
the  QCsophagus). 

Odor  of  the  vomit.  In  many  respects  this  is  very  important- 
Thus,  particularly  the  presence  of  fatty  acids  is  recognized  wiib 
great  certainty  by  their  characteristic  pungent  odor. 

The  odor  is  very  important  in  many  poisons,  as  with  phosphoni^ 
(odor  of  garlic),  bitter  almonds,  or  nitro-benzole  (odor  of  bitted' 
almonds),  ammonia,  carbolic  acid,  etc. 

There  is  fecal  odor  with  ileus,  cadaveric  odor  in  ulcerating  car* 
cinoma,  also  in  fresh  hemorrhage  of  the  stomach. 

The  odor  is  ammoniacal  in  nephritic  patients,  especially  when  there 
is  unemia.  It  is  thought  to  result  from  the  separation  of  urea  by  the 
mucous  membrane  of  the  stomach,  by  the  urea  in  the  stomach  changing 
into  carbonate  of  ammonia. 
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Examination  of  the  Feces. 

As  in  examining  the  contents  of  the  stomach,  the  inquiring  physician 
loust  pursue  his  task  from  two  points  of  view : 

On  the  one  hand,  he  is  to  draw  a  conclusion  from  the  character  of 
tbe  intestinal  discharges  as  to  the  intestinal  digestion,  and  any  pos- 
sible disturbances  of  it  from  the  abnormal  chemical  changes,  and  also 
uk  opinion  regarding  the  present  disease.     On  the  other  hand,  he  is 
to   form  a  diagnosis  directly  from  the  occurrence  of  certain  products 
of  <Iisease,  or  even  of  substances  generated  by  disease,  as  intestinal 
parasites  or  microorganisms  found  in  the  stools.     Unfortunately  an 
explanation  from  the  point  of  view  first  mentioned  is  difficult  for  sev- 
eral   reasons :  first,  because  we  have  to  do  with  the  last  step  of  an 
extremely  complicated  process,  and  then,  in  many  respects,  we  do  not 
flofficiently  understand  this  process  itself,  or  its  pathological  variations. 
With  reference  to  the  other  point,  and  especially  regarding  organic 
exciting  causes  of  disease,  we  have  only  a  few  sure  principles,  part  of 
wli  ich  are  old,  and  part  have  only  recently  been  acquired. 
We  have  to  consider : 

The  intestinal  discharges,  with  reference  to  their  frequency  and 
their  possible,  usually  subjective,  accompanying  symptoms 

Tlie  more  particular  examination  of  the  stools :  quantity,  consist- 
ence, or  form,  color,  odor.  In  addition,  there  are  the  admixtures 
which  are  visible  by  the  naked  eye,  and  those  to  be  seen  only  by  the 
til  of  the  microscope. 

As  vet.  it  is  not  possible  to  form  an  estimate  of  the  intestinal  diges- 
tion  by  the  character  of  the  intestinal  fluid.     It  is  well  known  that 
Bometimes  (especially  by  evacuating  the  fasting  stomach)  there  enters 
into  the  stomach  a  fluid  mixed  with  bile  which  is  to  be  regarded  as  a 
niixture  of  pancreatic  and  intestinal  fluids,  since  with  an  alkaline  reac- 
tion it  digests  albumin,  starch  is  changed  into  dextrine  and  maltose,  and 
f*^  is  split  up.  But  this  occasional  occurrence  has  not  yet  been  employed 
I         for  consecutive  examinations.    Boas  recently,  after  carefully  rinsing  out 
[         the  stomach  with  soda  and  having  it  tightly  squeezed,  h;is  endeavored, 
f        hv  employing  an  oesophageal  sound,  to  obtain  the  intestinal  juiee. 
But  his  results  have  not  yet  been  completely  published  :  hence  it  is 
DOt  possible  to  form  an  opinion  as  to  what  assistance  his  method  will 
be  for  the  purposes  of  diagnosis. 
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Intestinal  discharges.     In  health  their  frequency  varies   indivic^;;; 
ally  very  much.     Ordinarily,  at  all  ages,  excepting  nursing  childr  ^ 
who  have  three  or  four  movements  a  day,  there  is  one  stool  in  tw«^^, 
four  hours ;  but  many  persons  regularly  have  a  movement  twice  A 
the  twenty-four  hours,  while  others  only  have  one  in  two  or  thne 
days,  or  even  at  longer  intervals,  without  experiencing  any  inconveo/- 
ence  [or  disorder].    But  in  scarcely  any  other  way  do  physiology  and 
pathology  so  much  encroach  upon  each  other's  limits  as  with  reference 
to  the  frequency  of  the  intestinal  discharges,  for  sometimes  a  more- 
ment  even  once  in  two  days  may  be  troublesome,  and  the  physiologicil 
habitual  constipation,  in  many  cases,  cannot  in  any  way  be  distin- 
guished from  the  pathological  condition. 

Constipation,  or,  better,  pathological  constipation,  is  called  obstipt- 
tion ;  the  expression  obstruction  (severe  obstruction)  is  often  intai- 
tionally  used  for  constipation  in  a  serious  sense.  The  opposite  to  this 
condition  is  looseness,  diarrhoea. 

The  frequency  of  the  discharges  is  directly  connected  with  the 
quantity  of  food  taken ;  hence  a  person  who  is  fasting  is  alwijs 
constipated.  This  point  must  often  be  thought  of.  The  character  of 
the  food,  too,  has  an  influence  upon  the  frequency  of  the  discharges^ 
and  upon  the  passage  of  food  through  the  intestinal  canal.  (See 
under  "quantity.*')  Thus  rapid  peristalsis  causes  diarrhoea,  slow^ 
peristalsis,  obstipation.  Hence,  any  mechanical  obstruction  in  th^ 
alimentary  canal  brings  on  constipation. 

Diarrhoea  is  the  most  important  sign  of  intestinal  catarrh.  Thi^ 
is  brought  about  by  errors  of  diet,  by  cold,  by  infectious  causes,  tM 
the  intestinal  catarrh  of  typhus,  dysenteric  inflammation  of  the  Urg^ 
intestine,  and  also  many  intestinal  catarrhs  which  were  form^y 
referred  to  the  cause  first  mentioned.  In  this  condition,  the  stools  are 
always  thin  (see  the  second  section  below  and  Consistence  of  Ae 
Stools) ;  their  frequency  may  be  increased,  even  to  occurring  hourly* 
or  yet  oftener. 

Moreover,  medicines  or  poisons  may  increase  the  peristalsis  alone, 
or  intestinal  catarrh,  and  thus  result  in  diarrhoea. 

In  all  these  cases  the  increased  peristalsis  increases  the  fluidity  of 
the  intestinal  contents,  even  causing  effusion  from  the  intestind  wiD 
into  the  intestinal  cavity  (cholera),  until  we  have  the  condition  of  diar- 
rhoea.   (See  below.) 
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OhftipatianmBjhe  a  disease  which  is  relatively  harmless,  although 
^tery  troublesome,  becoming  habitual.    But  it  is  of  much  greater  diag- 
nostic significance,  however,  as  an  early  sign   of  peritonitis  from 
ptnJysis  of  the  intestine.     Of  still  greater  importance  is  severe  ob- 
itniction  in  all  forms  of  stenosis  of  the  intestine,  as  fecal  accumulation, 
pirdcalarly  in  the  caecum ;  strangulation,  invagination,  intussuscep- 
tion of  the  intestine ;  new  formations,  scars  in  the  intestinal  wall, 
eompressing  tumors  external  to  the  intestine ;   constrictions,  bends 
pt)diiced  by  peritoneal  exudations.     In  many  cases  of  chronic  intes- 
tiul  occlusion,  as  in  chronic  peritonitis,  constipation  alternates  with 
Jiarrfa(Ba. 

Bat  the  condition  of  obstipation  or  diarrhoea  is  still  more  affected 
bf  a  possible  increased  or  diminished  abstraction  of  fluid  from  the 
intestinal  contents;  the  more  fluid  there  is,  the  quicker  it  passes 
through  the  bowel.     Now,  if  the  intestinal  contents  part  with  much 
Said  when  there  is  slow  peristalsis,  as  a  result  of  prolonged  retention, 
thej  become  dry  and  hard,  hence  are  carried  forward  with  difficulty. 
If  the  peristalsis  is  quicker,  the  contrary  exists.    The  effect  of  slow  or 
quick  peristalsis  is  felt  in  the  transit  [of  the  intestinal  contents],  caus- 
ing either  obstipation  or  diarrhoea. 

The  severest  diarrhoea  occurs  in  cholera  Asiatica^  because  in  this 
diBease  there  is  great  effusion  of  fluid  from  the  intestinal  wall  into  the 
lumen  of  the  intestine. 

1.  It  is  to  be  understood  that  an  ordinary  constipation  and  severe 
oletmction  are  to  be  sharply  distinguished  from  each  other,  for  a 
^ttite  ordinary  obstipation  may  be  very  obstinate.  Here  the  decision 
18  made  by  considering  other  phenomena,  as  vomiting,  pain,  and  par- 
ticularly by  examining  the  abdomen.  This  can  never  be  omitted  in 
^ny  sudden  attack  of  obstipation,  special  attention  being  given  to  the 
hernial  orifices  and  the  caecum. 

2.  Persons  who  eat  little  or.  nothing,  whom  many  things  either 
strangle  (stenosis  of  the  oesophagus),  or  cause  vomiting,  as  in  diseases 
^f  the  stomach,  but  especially  pyloric  stenosis,  in  which  case  there  is 
^iifrequent  but  considerable  vomiting  at  a  time,  cannot  have  frequent 
®^b;  hence  they  must  be  obstipated.  Such  cases  are  easily  over- 
looked, particularly  if  the  patients  complain  a  good  deal  of  obsti- 
pation. 

24 
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The  special  peculiarities  which  precede  the  examination  of  ^^J 
bowels  are  of  diagnostic  importance : 

Pain  with  the  movements.     There  will  be  pain  at  the  anus  or  Mt 
the  lower  portion  of  the  abdomen  in  all  kinds  of  infiammatorj  nBhc- 
tions  of  the  anus,  the  rectum,  or  their  neighborhood.   We  have  severed 
pain  when  the  lower  portion  of  the  rectum  is  compressed  by  a  Urge 
inflammatory  (purulent)  exudation,  especially  in  the  exudation  of  peri- 
and   para-metritis ;  also  in  fissure   of  the  anus  and  abscesses  from 
peri-proctitis  (see  Surgery).     Likewise,  in  carcinomatous,  syphilitic, 
gonorrhoeal  stenosis  of  the  rectum,  but  also  in  the  usually  harmless 
hemorrhoids,  the  pain  at  stool  is  characteristic.     Sometimes  io  all 
these  conditions,  and  particularly  in  all  inflammations  of  the  Urge 
intestine,  but  most  pronounced  in  dysentery,  there  is  usually  painfiil 
straining  at  stool,  and  pain  after  it — tenesmtis.     Whenever  there  is 
pain  at  stool  there  must  be  a  careful  inspection  of  the  anus  and  pal- 
pation  of  the  rectum. 

Involuntary  discharges  of  the  bowels,  incontinentia  alvij  are  most 
frequently  dependent  upon  the  cloudiness  of  intelligence  which  ac- 
companies any  severe  disease ;  but  they  may  result  from  paralysis, 
particularly  in  diseases  of  the  spinal  cord.  If  the  stools  are  thin, 
then  incontinence  occurs  with  less  loss  of  intelligence  than  if  they  are 
firm.  Slight  incontinence  manifests  itself  sometimes  by  the  fact  that 
the  patient  must  hasten  to  go  to  stool  as  soon  as  he  has  the  impulse. 
Incontinentia  is  opposed  to  retentio  alvi  as  regards  its  neurotic  origin. 
(See  Examination  of  the  Nervous  System.) 

Physical  and  chemical  peculiarities  of  the  feces.  Assuming  an 
unobstructed  passage,  the  amount  of  the  stools  is  determined  by  the 
quantity  and  quality  of  the  food  taken.  In  the  latter  respect  it 
depends  upon  how  much  of  the  food  is  digested  and  taken  up ;  hence, 
all  vegetable  foods  make  copious  stools. 

Also,  the  quantity  of  the  stools  is  increased  in  diarrhoea,  because 
too  little  of  the  fluid  portion  of  the  intestinal  contents  is  taken  up. 
The  greatest  increase  occurs  in  cholera,  from  the  effusion  of  quantities 
of  fluid  into  the  intestine. 

Enormous  quantities  of  firm,  solid  stools  may  be  passed  after  pro- 
longed obstipation  or  serious  obstruction. 

We  may  form  an  estimate  from  the  amount  of  the  stools,  or  of  their 
weight,  of  the  resorption  of  food,  if  we  know  how  much  of  resorbable 


EXAMINATION  OF  THE  DIGESTIVE  APPARATUS.  371 

sobstances  the  food  taken  contains,  and  if  we  can  decide  that  a  par- 
ticular stool  comes  from  the  food  taken  within  the  period  of  observa- 
^on,  by  the  admixture  of  substances  which  give  a  distinctive  color. 
However,  we  neglect  the  addition  made  to  the  feces  during  digestion 
from  the  digestive  juices.     On  the  one  side,  there  is  a  too  rapid  move- 
moit  of  the  food  along  the  alimentary  canal,  and,  on  the  other,  dis- 
taibance  of  the  resorption  of  the  food.     We  learn  from  the  recent 
myestigations  of  F.  Miiller,  that  in  mild  enteritis  and  in  mild  amyloid 

■  degeneration  only  the  fat,  but  in  severe  cases  of  disease  of  the  mucous 

■  membrane  all  the  nutritive  material,  is  poorly  resorbed ;  further,  that 
I  deficiency  of  pancreatic  juice  nftakes  no  special  disturbance;  defi- 
ciency of  bile  and  tuberculosis  of  the  lymphatic  glands  disturb  the 
absorption  of  fat  (see  below) ;  finally,  that  absorption  is  only  slightly 
disturbed  by  accumulation  in  the  intestinal  canal. 

CmmtencCj  or  farm  of  the  $tool     Normally,  it  is  firm  or  mushy. 

The  fact  has  already  been  stated,  and  the  reason  given,  why  in 
diarrhoea  the  stool  is  more  or  less  thin,  or  like  thin  soup.  The  stool 
may  really  be  watery,  as  in  cholera  Asiatica,  but  also  in  all  severe 
acute  cases  of  enteritis,  also  in  dysentery.  The  dried  fecal  balls 
which  are  passed  with  or  after  obstipation  are  very  hard. 

The  form  of  firm  feces  does  not  have  any  independent  value. 
Especially  the  stool  which  is  like  the  stool  of  sheep  (small,  hard  balls, 
*bout  the  size  of  a  cherry)  is  not  characteristic  of  stenosis  of  the 
Kctum,  because  it  also  occurs  in  ordinary  constipation.  Band-like 
flat  scybala  rather  indicates  stenosis,  more  especially  compression  of 
the  rectum  antero-posteriorly. 

Here  may  be  mentioned  the  arrangement  in  layers  of  the  thin  and 
the  mushy  stools  which  not  infrequently  are  met  with.  In  these  the 
Ann  portions  settle  so  that  the  upper  part  of  the  stool  consists  of  a 
clear  watery  layer.  This  is  the  kind  of  stool  we  have  in  typhus 
abdominalis  [typhoid  fever],  but  we  also  have  it  in  other  thin  stools, 
wd  it  is  very  commonly  a  result  of  the  admixture  of  urine. 

Odor  of  the  stools.  The  variations  from  the  normal  fecal  odor  not 
'frequently  have  distinct  diagnostic  value.  In  nursing  children  a 
slightly  sour  odor  is  normal. 

^^^  alcoholic  stool  is  offensive,  but  does  not  always  really  have  a 
W  odor.  An  odor  like  fatty  acids  (and  acid  reaction  from  acid  fer- 
fl'entation)  is  peculiar  to  the  slight  forms  of  infantile  diarrhoea.     A 
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decidedly  foul  smell  (putrid  albumin,  alkaline  fermentation)  belongi 
to  severe  forms  of  this  disease.  The  stools  of  cholera  and  djsente^ 
often  smell  flat,  like  semen  (cadaverin,  Brieger).  CadaTeroos,  foal, 
stinking  stools  characterize  gangrenous  dysentery,  carcinomatous  or 
syphilitic  ulceration  of  the  rectum.  When  blood  or  pus  is  mixed 
with  the  stool  in  considerable  quantities  the  fecal  odor  may  be  masked 
and  replaced  by  a  mild,  stale  odor.  Often  the  stool  is  ammooiacal, 
from  admixture  with  urine  which  has  decomposed. 

Reaction  of  the  Btooh,  Only  iu  children,  particularly  naraHngs 
(in  whom  it  is  normally  slightly  acid)  is  the  reaction  diagnostic,  and 
gives  important  indications  for  treatment.  Decided  acid  reaction  is 
observed  in  acid  fermentation  in  the  intestinal  canal ;  alkaline  rea^ 
tion  in  alkaline  fermentation  with  putrid  albumin.  In  both  condi- 
tions there  is  intestinal  catarrh. 

Color^  constituefitSy  admixtures  of  the  stools  (so  far  as  thej 
can  be  recognized  by  the  naked  eye).  The  normal  color  of  the 
stools  varies  from  bright-  to  blackish-brown.  It  is  in  part  due  to  the 
addition  of  bile  (that  is,  products  of  decomposition  of  the  coloring 
matter  of  the  bile,  particularly  hydrobilirubin),  and  partly  to  the  food. 
By  the  latter,  the  stool  may  be  unusually  colored,  as  by  huckleber- 
ries, which  color  it  black,  and  may  be  confounded  with  blood. 

In  the  normal  stool,  portions  of  food  can  be  recognized  with  the* 
naked  eye,  if  things  that  cannot  be  digested — like  cherry-stoncs-r 
particles  of  wood,  etc. — have  been  swallowed.     We  also  see  grap^^ 
seeds,  the  skin  of  many  kinds  of  fruit,  etc.     Large  fibres  of  co»— 
nective- tissue,  undigested   portions   of  grains,  mushrooms,  etc.,  oa^ 
sometimes  be  met  with  in  the  stools,  if  the  patient  has  eaten  rapid'.?' 
or  has  swallowed  his  food  in  quantities.     With  the  naked  eye,  *'^^ 
can  see  fibres  and  pieces  of  undigested  substances,  the  old  design^" 
tion  for  which  was  lientery^  like  portions  of  muscle,  flocks  of  caseic»^* 
in  the  stools  of  children  ;  sometimes  somewhat  friable,  perhaps  slior   - 
or  even  portions  of  starch.      All  of  these  indicate  disturbance  o* 
digestion  in  the  small  intestine,  or  also  in  the  stomach,  as  is  seen  i  *^ 
intestinal  catarrh,  or  catarrh  of  the  stomach,  or  in  the  dyspepsia  *^ 
fever,  with  increased  peristalsis. 

In  the  rare  condition  of  communication  between  the  stomach  s^a** 
colon  (perforating  ulcer  of  the  stomach),  we  find  the  coarsest  admi-^^' 
ture  of  digestible  portions  of  food  in  the  stool. 
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Occasionally,  extraordinary  forms  of  remains  of  vegetables  (orange- 
\5ke,  etc.)  have  given  rise  to  mistake.      With  children,  hysterical 
persons,  and  imbeciles,  we  mast  be  prepared  for  all  sorts  of  pre- 
foetcroos  foreign  bodies  in  the  stools. 

The  stools  of  nurslings  and  of  adults  who  live  upon  milk  illustrate 
the  appearance  of  the  stool  when  colored  only  by  bile-pigment.  Firm 
stools  are  generally  darker  than  thin  ones,  because  more  concentrated. 
In  Bevere  diarrhoea,  but  especially  in  cholera,  dysentery,  also  severe 
enteritis,  after  the  first  evacuations  have  swept  out  the  intestinal  con- 
tents, the  stools  always  become  brighter,  afterward  grayish-white  and 
watery,  or,  in  dysentery,  colored  by  blood,  etc. 

When  there  is  diminished  flow  of  bile  into  the  intestine,  as  occurs 

^B  hepatogenous  icterus,  the  stools  are  lighter.     If  the  bile  is  cut  off, 

^ej  are  grayish-white,  clayey,  and  faintly  glistening.     This  is  due 

*ot  alone  to  the  want  of  the  transformation  of  the  bile-pigment,  but 

*ki>,  it  would  seem,  chiefly  to  the  large  amount  of  fat  in  the  so-called 

*<^holic  stools.      The  increased  amount  of  fat,  in  turn,  shows  dimin- 

^ed  digestion  of  the  fat,  due  to  the  deficiency  of  bile. 

Redesignate  as  bilious  stools  those  which  contain  the  coloring- 
matter  of  the  bile  unchanged.     A  quick  passage  of  the  contents  of 
tKe  intestine,  and  profuse  diarrhoea,  always  bring  about  this  kind  of 
stool.    We  see  it  most  frequently  in  acute  intestinal  catarrh,  especi- 
^Ij  in  children ;  perhaps  there  is  here  also  an  increased  effusion  of 
V>ile.    The  bilious  stool  is  bright-yellow,  green-yellow,  or  green,  and 
^asthe  reaction  of  the  coloring-matter  of  the  bile.     We  filter  it,  and 
treat  the  filtrate  as  we  do  when  testing  for  bile  in  the  urine  (which 
see). 

Mucous  stool.  When  mucus  can  be  distinctly  recognized  in  the 
evacuations  of  the  bowels,  it  always  indicates  catarrh  of  the  mucous 
roembrane  of  the  intestine,  and  hence  something  pathological ;  though 
m  many  cases  the  disturbance  in  the  intestines  may  be  regarded  as 
without  significance.  There  are  unnoticeable  transitions  from  the 
formal  secretion  of  mucus  by  the  intestine  to  a  decided  stimulation  by 
chemical  or  mechanical  irritation,  even  to  a  true  enteritis.  Nothnagel 
insiders  that  small,  visible  particles  of  mucus  interspersed  in  firm 
®Ms  belong  to  a  normal  condition. 

^J'ger  masses  of  mucus,  in  the  form  of  more  or  less  thick  shreds, 
^^ways  indicate  with  greater  probability  a  catarrh  of  the  large  intestine. 
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Certain  small,  roundish  particles  of  mucus,  like  sago  granules,  are  8»id 
to  come  usually  from  this  portion  of  the  intestine.  Catarrh  of  the  Urge 
intestine  then  can  be  definitely  diagnosed  from  the  stools,  if  firm  fecJ 
balls  are  passed  which  are  covere<l  with  mucus.  Sometimes  we  find 
spread  over  the  scybala  a  layer  of  thick,  tough  mucus.  An  abundant 
admixture  of  mucus  in  thin  stools  occurs,  especially  in  acute  intestinal 
catarrh,  if  the  large  intestine  is  also  affected,  and  in  catanhal 
dysentery. 

We  designate  as  intestinal  infarction  cylindrical  tubes  which  consist 
entirely  of  mucus  (or  partly  of  fibrine),  and  which  form  casts  of  the 
large  intestine.  In  rare  cases  they  occur  in  chronic  catarrh  of  the 
large  intestine,  and  are  usually  passed  with  great  pain  (mucous  colic). 

If  there  are  fine  and  equal  portions  of  mucus  in  solid  fecal  balls, 
we  then  think  of  catarrh  of  the  small  intestine.  But,  also,  mncns 
occurring  in  thin  stools  may  have  its  origin  in  the  small  intestine.  Then 
it  is  usually  finely  divided,  and  is  soft.  In  cholera  Asiatica  (also  in 
cholera  morbus)  the  stools  are  watery,  and  contain  particles  of  mucus 
which  look  like  boiled  rice  (rice-water  stools). 

Nothnagel  utters  a  warning  against  regarding  all  small,  slimy-look- 
ing particles  in  the  stools  as  mucus.  They  may  come  from  the  food. 
The  chemical  reaction  determines  in  a  doubtful  case. 

Watery  stools.  To  these  we  have  already  referred  repeatedly. 
They  occur  in  severe  acute  intestinal  catarrh,  in  dysentery,  and  in 
cholera  Asiatica,  and  express  profuse  diarrhoea,  by  which  the  intestinal 
contents  are  completely  expelled.  Even  bile,  or  its  transition  prodacta, 
are  not  usually  found  in  watery  stools. 

Fatty  stool.  This  is  usually  recognized  by  its  slightly  glistening, 
and  its  greasy  look.  When  there  is  much  fat,  the  stools  are  clayey- 
looking,  or  whitish,  even  when  the  bile  is  not  cut  off  from  the  intes- 
tine. When  the  stool  contains  considerable  fat,  moreover,  it  has  the 
peculiarity  of  becoming  softer  and  more  glistening  with  the  eleva- 
tion of  the  temperature  of  the  body.  For  further  regarding  fatty 
stool  and  its  occurrence,  see  under  Microscopical  Examination. 

Bloody  stool.  This  has  an  extremely  variable  appearance,  dependent 
upon  the  more  or  less  change  in  the  blood,  and  whether  it  is  not  at  all, 
or  is  intimately,  mixed  with  the  feces. 

When  firm  scybala  are  covered  over  with  blood,  it  indicates  hemor- 
rhage of  the  rectum,  or  large  intestine.     If  the  blood  does  not  look 
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at  all  changed,  it  is  from  the  rectam  or  anus.  When  there  is  an 
admixture  of  blood  with  thin  stools,  if  the  blood  retains  its  color,  and 
is  not  intimately  mixed  with  feces,  mucus,  or  pus,  it  points  with 
tolerable  certainty  to  the  large  intestine  or  anus.  However,  there  may 
be  intimate  mixture  of  blood  even  in  hemorrhage  from  the  large 
intestine,  and  in  watery  stools,  as  in  meat-juice  stools  in  dysentery, 
and  in  severe  catarrh  of  the  large  intestine  in  children. 

Hemorrhage  of  the  large  intestine  occurs  most  frequently  with 
hemorrhoids  in  the  lower  portion  of  the  rectum,  carcinomatous  ulcera- 
tion, again  chiefly  from  the  rectum,  and  in  other  ulcerations  of  the 
large  intestine  of  any  kind,  as  in  dysentery. 

When  the  blood  is  intimately  mixed  with  the  feces,  it  indicates 
hemorrhage  from  the  small  intestine  or  from  the  stomach.  Besides,  in 
this  case  the  blood  is  usually  more  or  less  changed,  brownish-red,  even 
deep-black,  the  color  of  tar,  from  breaking  up  of  the  red  corpuscles 
and  of  haemoglobin  (formation  of  sulphate  of  iron  ?). 

The  degree  of  change  which  the  blood  undergoes  depends  upon  the 
length  of  time  it  has  been  in  the  intestinal  canal,  and  the  way  in 
which  it  is  mixed  with  the  feces.  There  is  the  least  change,  the  blood 
sometimes  remaining  red,  with  preservation  of  the  red  corpuscles, 
when  a  large  quantity  of  blood  from  the  lower  part  of  the  ileum  passes 
quickly  into  the  colon,  because  of  existing  diarrhoea.  This  happens 
with  the  profuse  hemorrhage  of  the  bowels  in  typhus  abdominalis. 
Blood  which  comes  from  the  stomach,  duodenum  (in  ulcer  of  the 
stomach,  uIcum  duodenale)  becomes  as  black  as  tar  before  it  is  evacu- 
ated, because  of  its  slow  transit  and  the  usual  absence  of  diarrha;a. 
Moreover,  with  gastric  hemorrhage,  the  blood  may  appear  in  the  stool 
like  coffee-grounds  (see  above,  p.  363). 

In  most  cases,  in  order  to  prove  the  existence  of  bloo<l,  it  doen  not 
suffice  merely  to  examine  with  the  naked  eye.  Then  we  employ  the 
microscope  to  make  out  the  red  blood-corpuscles,  and  if  tlir-v  are 
broken  up,  then  it  is  necessary  to  test  for  hsemin.    (See  above,  p.  ^i*;^;.) 

1.  We  have  already  repeatedly  spoken  of  the  imjx^rtanc^;  of  '/wiw^r 
continued  attention  to  the  stools  whenever  there  is  a  f^u^pi^iori  of 
hemorrhage  in  the  alimentary  canal.  This  obtains  particular!  v  wuIj 
ulcer  of  the  stomach  or  duodenum. 

2.  It  is  evident  that  any  blood  which  reaches  the  htoumfth,  havji/  jt-. 
origin  in  the  oesophagus,  or  coming  from  farther  up  an^i  };*uji'^  *waliovi#:J 
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WAT  &ppe:Lr  in  :a«  ^r<3i>L»  ( «ee  ejaminrntion  of  the  nose,  expectontioQ, 

PHrnlemt  te*joii.     A  ci:>Q«itJerable  qnaDtity  of  pare  pus  is  not  00  waj 
ran*,  happening  &»  a  si^  o(  a  rapture  somewhere  of  a  collection  of 
pa*  ^genenTiT  of  a  porunetric  exadation)  into  the  intestines,  espedaDr 
tLr  reetnm.     Taerefore,  whenever  there  is  a  febrile  affection  of  the 
ab*i:>men.  where  me  formation  of  the  pas  is  either  made  oat,  or  at  lent 
is  ihooght  to  be  p-Dssible.  we  oaght  always,  bat  especially  if  there  his      j 
been  a  sudden  decline  of  the  fever,  carefully  to  examine  the  stools  u 
well  as  the  urine  ( which  see). 

Moreijver.  dysenteric,  catarrhal,  syphilitic,  and  carcinomatous, nlcen- 
tions  of  the  large  intestine  produce  some,  or  possibly  considenble, 
accamulation  of  po>.  according  to  their  extent ;  likewise,  periproctitie 
abscesses. 

GaU-Mone*.  enteroliths.     The  former  come  either  from  the  gaD-      3 
bladder  or  the  intrahepatic  gall-passages  (intrahepatic  stones,  much 
smaller  tban  the  others,  rare)  through  the  ductus  choledochus,  and,  ad 
they  come  into  the  intestine,  often  produce  severe  colic  and  jaundice. 
Whenever  there  is  abdominal  colic,  particularly  if  it  is  connected  with 
jaundice,  and  generally  whenever  there  is  jaundice,  we  must  look  ou* 
for  gall-stones  in  the  stools.     In  rare  cases,  if  there  is  suppuration  of 
the  gall-bladder,  they  come  from  the  gall-bladder,  there  being  adhesioia 
with  the  colon,  into  which  they  break,  and  thus  directly  reach  the 
intestine. 

When  we  are  looking  for  gall-stones  the  stool  must  be  passed 
through  a  sieve.  If  it  is  formed  or  mushy,  it  must  be  broken  up  by 
pourin*^  a  stream  of  water  upon  it.  The  gall-stones  are  generally 
very  oasily  recognized  by  their  shining  appearance,  smooth  sur&ce, 
and  many  angled  (facets)  form.  Small,  especially  intrahepatic, 
stones  may  not  have  facets,  and  be  more  crumbling.  They  consist 
chiefly  (»f  cholesterin,  and  also  contain  coloring  matter  of  the  bile. 

KnfrroJi(/ts  are  rare.  They  usually  come  from  the  vermiform 
appendix,  and  their  centre  commonly  consists  of  solid,  undigested 
portions  of  food,  a,s  a  cherry-stone,  around  which  have  been  deposited 
some  lime  or  majj^nesium  salts. 

Portions  tif  tissue  fnnn  the  intestinal  canaL  In  very  rare  cases, 
when  there  is  in  vaccination  of  the  intestine,  the  whole  of  the  portion 
that  is  turned  in  sloughs  off,  the  intestine  forming  new  adhesions. 
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md  thus  life  is  preserved.    This  entire  piece  may  appear  in  the  stool. 

Shreds  of  mucous  membrane  from  the  large  intestine  in  dysentery, 

yyitions  of  tissue  of  carcinoma,  or  other  new  formations,  may  appear 

Vft  the  stools. 

Animal  Parasites.  i 

In  what  follows  it  will  be  shown  that  some  of  the  animal  parasites 
thit  exist  in  the  human  alimentary  canal  have  no  pathological  signifi- 
cuoe;  others,  on  the  other  hand,  are  very  important  factors  as  exciters 
of  disease.  The  examination  for  these  latter  or  for  their  eggs  cannot 
le  made  too  frequently,  or  too  carefully.  An  examination  of  the  stools 
fcr  parasites  must  be  undertaken  not  alone  when  there  are  complaints 
or  symptoms  which  directly  indicate  intestinal  parasites,  or  in  general 
when  there  are  evidences  of  intestinal  catarrh,  but  in  any  case  of 
uuemia,  when  there  is  any  general  nervous  depression,  in  certain  other 
pkenomena  of  the  nervous  system  (see  works  upon  pathology),  if  the 
eaose  of  the  particular  complaint  does  not  appear  to  be  clear.  The 
CI8C8  are  numberless  where,  after  long  fruitless  search  elsewhere,  the 
discovery  of  a  joint  of  a  tapeworm,  for  instance,  leads  to  the  correct 
I     apprehension  and  treatment  of  the  patient. 

In  order  not  to  separate  what  belongs  together,  we  collect  here  all 
that  is  to  be  said  regarding  the  occurrence  of  intestinal  animal  para- 
Bites  and  their  eggs  in  the  stools,  whether  in  the  examination  we 
employ  the  naked  eye,  the  simple  or  the  compound  microscope. 

Tape-worm  (cestodes).  Its  habitat  is  exclusively  the  small  intes- 
tine. It  gives  rise  to  very  great  pathological  disturbances  (intestinal 
catarrh,  ansemia,  nervous  manifestations  of  varying  severity).  It 
consists  of  a  very  small  head  and  neck,  and  a  ribbon  of  flat  joints 
(proglottides),  several  meters  long,  which  constantly  push  off  at  the  end 
♦^f  the  worm,  and  grow  again  from  above.  It  clings  to  the  wall  of 
^li®  intestine  by  its  head. 

ft  can  be  recognized  by  a  single  joint,  which  can  easily  be  seen 
^'th  the  naked  eye,  or  by  the  presence  of  eggs  in  the  stools  (micro- 
Epical  examination). 

I-  Tcenia  solium.  This  is  2  or  3  meters  long.  Its  head  is  the 
^'*e  of  the  head  of  a  pin,  glistening  gray ;  the  rest  of  the  worm  is 
'^nite,  or  yellowish-white.  Upon  the  head  are  four  pigmented  siick- 
^  ciipig(to  be  seen  with  a  simple  microscope),  which  surround  8 
^Wn  of  chitin  hooks,  "crown  of  hooks."     The  ripe  proglottides — 
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that  is,  those  on  the  lower  end  of  the  worm — are  abont  10  Dun.  loD^ 
o  or  6  mm.  broad,  and  are  like  gourd-seeds  (but  are  smaller).  FroD 
the  peculiarity  of  these  ripe  joints,  which  are  continuously  thrown  o' 
and  passed  with  the  atool,  we  are  able  to  make  the  diBerential  diagnos*^ 


@ 


Fig.  94. — Tnnia  Holium,  head  enlarged.     (Hillh.) 

Fig.  e5.— Tnnia  «oIium.    Bipe  joint,  mtgDiDed  (I  timei.    (Hellii.) 

Pig.  98. — Egg  of  teenia  Bolium.     (Htixu.) 

between  this  and  the  other  tape-worms.  The  joints  show  a  longitK^^' 
dinal  canal  (the  uterus),  from  which,  toward  both  sides,  aa  many  u  ' 
dozen  branches  go  off  which  ramify  like  the  branches  of  a  tree. 

The  eggs  of  T.  solium  (which  require  the  use  of  a  moderate  micro- 
scopic power  in  order  to  find  them,  stronger  to  examine  them  an- 
fiilly)  are  round,  and,  if  they  are  ripe,  have  very  thick  shells  («bid> 
show  radiating  lines,  and  which,  with  a  little  pressure  upon  the  e<w- 
ering  glass,  break  into  hard  pieces.  In  the  finely  granular  conttsli 
we  often  see  a  few  chitin  hooka. 

2.  The  T<Fnin  mediocanellata,  sen  gagmata,  grows  to 4  or5me(m. 
The  head  is  somewhat  larger  than  that  of  the  solium,  is  also  man 
strongly  pigmented.  It  has  no  crown  of  hooks,  but  four  midii>g 
cups,  which  are  muuli  stronger  than  those  of  the  solium.  On  tlie 
whole,  the  rest  of  the  worm,  as  respects  its  Indiridual  Joints,  is  fctttr 
and  thicker  tiian  the  first-named.  The  ripe  proglottides  are  pagaol 
not  only  by  the  stool,  but  wander  independently  from  the  anus,  having 
'  strong,  very  energetic,  independent  movements.  They  are  distin- 
guished from  the  T,  solium  in  that  the  uterus  gives  off  more  and  finer 
briiuclies  on  each  side,  which  divide  dichotomously. 
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iTfae  egg  of  the  T.  metUoeaneUata  looks  extremely  like  that  of  the 
TiWlium,  except  that  on  the  average  it  is  somevhat  larger. 


• 


^g-tT.— Tani*  mxliocsDellaU.     Haul  darkly  pismenlod.    (Hii.i.ik.) 
^I-  K. — Tamis  medimsneUktk.    Ripo  joint,  msgnifisd  A  times.    (Hbllih.) 
)'Jg.  n.—Egg  of  tMDift  medioc«nell»ta.    (Hilles.j 

"*-  Botknoeephaitt*  lata  (unns  head)  is  found  in  Germany,  only 

tie  naghborhood  of  the  North  and  East  Seas,  of  Lake  Geneva, 

^'t  in  Northwestern  Rnaaia  [Sweden,  Poland,  Belgium,  Holland. 

^^  IW.  Fio.  101.  Fio.  lOS.  Fl».  103. 


Ti{.  l«.~H«d  of  bothriooephalni  latiu.     (Hillib.) 

n^lfl.— Bipsjoini  of  bothriocephalui  latuB  enloreed  air  timoe.    (Hellir.) 

K|.lH.-I^of  bothnoMphftlnilalui.    (Hillrk.) 

n(.lK.— Eggof  boUirioo«ph^o»l»t<M,  withdeve1"pe'ipmbrj<i.    (Lruckaht,) 

"loF-Ijing  damp  r^ona  near  the  borders  of  seas  and  lakes  arc  tliose 
in  »iich  it  is  most  often  abundant."]     It  is  the  largest  of  tlit  tape- 
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womriB,  and  reaches  to  7  or  8  meten  in  length.  Its  he&d  is  eloopted. 
and  has  two  narrow,  long-drawn  out  sucking  cups.  The  tllnitiitkit 
Bhows  ita  form  and  the  shape  of  the  uterus. 

The  ripe  joints  are  not  given  off  singly,  but  a  Urge  piece  of  tke 
worm  is  always  passed  at  one  time,  and  then,  after  a  long  intrnil 
another;  most  frequently  in  the  spring  and  fall. 

For  this  reason  we  here  refer  to  the  6nding  of  the  eggs  (whicbm 
always  present  in  the  stools).  They  are  oval  (see  Fig  102),  ■ndBach 
larger  than  those  of  two  other  kinds  of  tape-worm.  The  sbWI  ii 
bright  brown,  relatively  thin,  and,  on  one  end  of  the  ovil,  hu  u 
opening  which  is  closed  with  a  cover  of  exactly  the  same  kind.  Tbt 
contents  of  the  e^  are  granular. 

As  has  recently  become  known,  the  bothriocephalus  give«  riKW 
severe  ancemia,  with  changes  in  the  blood  like  those  in  severe  pff- 
nicions  ansemia;  for  this  reason,  and  because  there'  are  nojoiBD 
thrown  off,  this  tape-worm  is  very  eaaily  overlooked  for  a  long  unit. 

4.  Tcenia  eucumeriaa,  5-20  cm.  long,  2  mm.  wide;  the  h»l  i* 
somewhat  long,  and  has  sixty  hooks ;  the  last  joints  are  reddish.  >» 
have  the  form  of  pumpkin  seed.  Six  to  fifteen  of  the  eggs  lie  togeili* 
in  the  so-called  cocoon.  It  occurs  in  dogs,  cats,  and  not  infreqa^nt^ 
in  men,  capeciallj  children  (Leuckart).  Its  pathological  sigDiGaiK* 
is  not  known.     (See  Fig.  104.) 


T^niacucumerintl  (BiKCH-IIluoRrcLD).     o,  jolot,  lutiiisl  tin ;  < 
13  tiroes:  c,  cocoon,  enlw^ed  MO  timea. 

Round  worm* — A»eari»  bimbricoidet.  This  is  easily  i 
from  its  likenes!:  to  the  common  earth-worm.  Its  habitat  is  tlwHll 
intestine.  Very  frequently  it  gives  rise  to  little  or  no  comptunt.  ht 
it  Bometimcs,  and  especially  in  children,  causes  very  nncomfortilih 
pbenomona  of  all  sorts,  particularly  of  the  nervous  system.  Ocea* 
sionully,  when  there  is  severe  vomiting  [and  sometimea  when  then 
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:  been  any  vomiting  at  ftU],it  gets  into  the  stomach  and  is  then 
d.  Moreorer,  it  maj  crawl  into  the  ductus  cboledochas,  and 
uue  obstinate  jaundice.  These  worms  appear  in  the  stools ;  and 
mes,  in  sleep,  they  vill  cravl  out  of  the  anus.  They  are  said 
ma  to  come  out  of  the  month  and  nose  while  the  person  is 

e  fresh  eggs  of  the  ascaris  lumbricoides  have  a  very  peculiar 
innee,  since  its  chitin  capsule  ia  covered  with  an  uneven,  as  it 
humped  albuminous  envelope.  (See  Fig.  105.) 


lOi. — Aacaris  lumbricoidw  (Jakbch).    a,  worm  natural  siz« ;  b,  head  '  c,  egg. 

lOS. — OiTuria  TerminulurlB.     Natural  size.     I,feiiialii;  !,  inulca. 

1*T. — £|gof  oijuria  vermieularia  (enlarged). 

lOa.— Oiya™  Tonnicolarii,  enlarged,    a,   ripe,    but   unimpregnaleil    female: 

■  ;  c,  female  containing  egg>. 
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Oxifiiris  vermicularU  Js  a  small,  white  worm  (Fig,  106)  fbnaj 
psrticalarly  in  the  large  intestiDe.  It  ma;  wander  from  the  aniu  iots 
the  vagina.  It  haa  very  alight  pathological  eignificance.  Itappcut 
in  the  stools,  and  also  it  is  not  infrequently  found  by  itself  in  tki 
neighborhood  of  the  anas.  When  first  passed,  it  has  nsoally  t^  j 
lively  peculiar  movements.  The  eggs  are  commonly  unsymmetried  I 
(See' Fig.  107.) 

Anchyloatoma  duodenale,  very  like  the  last  in  form,  bat  oftn  - 
longer,  evt?D  twice  as  long;  usually  inhabits  the  upper  part  of  the  BDHn 
intestine,  especially  the  duodenum. 

Formerly  it  was  only  observed  in  other  countries  [disoover«d  1^ 
Dubini  in  1838,  to  northern  Italy],  more  recently  also  in  Switteriuxd 
(first  during  the  building  of  the  St.  Gothard  tunnel),  and  finally  it «-» 
noticed  among  brickmakers.  Because  it  continually  sucks  blood  fnW 
the  wall  of  the  intestine,  it  causes  severe,  sometimes  fttsi,  annm  3 
(anchylostomiasis,  formerly  "Egyptian-chlorosis,"  Griesinger).  It 
difficult  to  discover  the  worms  in  the  stools  unless  some  vermiliige 
used,  but,  on  the  other  hand,  the  tolerably  characteristic  eggs  are  alw«^ 
present.     They  are  as  large  as,  or  perhaps  a  little  larger  than,  those   - 


slightly  magnifiodi  t,  hawlj  /.  egg. 


tlie  o.iyuris.     They  have  a  thick  covering,  and  contain  two  or" 
segmentation  globules.     By  allowing  the  stool  to  stand  for  s^ 
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n  warm  place,  we  can  see  the  embryos  develop  in  the  eggs. 
this  very  serious  disease  the  etools  often  contain  blood. 
B««deB  the  intestinal  paraeitea  already  mentioned,  there  are  the 

owing,  part  of  which  are  pathologically  unimportant,  and  others 

!  very  rare : 

Trieocep/ialta  ditpar.     Its   habitat   is  the   colon,  especially  the 

raiin.    It  is  of  no  importance.    Both  the  worms  and  eggs  are  liighly 

InracterietJc  in  form.     (See  Figs.  110  and  111.) 


Fig.  110. — Tridnwephalua  diapar,  imtural  siaa, 

Fig.  111. — Egg  of  tricbocephiilu^  dlepur,  moderately  cnlnrgad. 

IHtima  »pirali$.  It  very'  rarely  occurs  in  the  intestine,  but  some- 
UBtt  in  the  first  stage  of  the  trichinosis,  the  stomach-stage:  '^'th 
mtesiitial  phenomena,  it  is  found  in  the  stools,  Since  the  early  recog- 
wiion  of  trichinosis  is  of  the  greatest  importance,  in  a  suspicious  case 
llif  Kool  is  to  be  examined  with  the  greatest  care,  best  after  the  adminis- 
"wJon  uf  an  aperient. 

''lie  appearance  of  the  intestinal  trichina  is  shown  in  Fig.  112.  It 
'■oalyone  third  as  long  as  the  oxynris,  and  hence  cannot  be  seen  with 
^  Haired  eye. 

A'fc'.i/nn  hrjinticum  and  D.  laneefilatam,  tifo  rare,  tut  pathologi- 
Wlj  important,  parasiu^,  which  inhabit  the  gall- passages  of  the  liver, 
"Uetimea  make  themselves  known  by  their  eggs,  which,  passing  out 
'to  tLe  intestine  with  the  bile,  appear  in  the  stools.  The  egg  of  the 
-  hepniicum  is  much  larger  than  the  other  parasites  previously  men- 
ttneil,  sljout  three  times  as  large  us  those  of  ascaris  lumb.  The  egg 
theD.  lanceolatum  is  somewhat  smallei'  than  that  of  the  oxyuris. 
or  its  other  characteristics  see  Fig.  114. 
litfusoria  of  very  great  variety  of  species  are  found  in  the  stools  of 
i  kiuiis  of  diarrhda:    in  acute  and  chronic  intestinal  catarrh,  in 
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typhoid  fever,  in  tabercoloeis  of  the  iateetine.  Immediately  after  dw  1 
evacu&tion  of  the  bowela  they  manifest  very  active  movemeoL  Thair  | 
pathological  and  diagnoetic  significaoce  are  both  n^^ative. 


Fig.  I  l2.-~A'liilt  intestinal  trichioa,  human.    Male,  femaie,  and  two  ombrjoi  slightly 

Fig.  II 3.— Trichin.i  (Jaksch.]      a,  nule;   6,  remala   iDt«itiDil    trichina:    c  iniKCle 
Lrichlnu. 
Fig.  I[4.~]igg  of  (listumu  liepaticutii  aDd  distoma  laocaolatum.    IUiliib.) 
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jyieroKopic  examination  of  ihefecet.  Thin,  or  thm-mashy  stools, 
ire  eumined  without  making  an;  addition  to  them.  To  thick,  mushy, 
or  aolid  stools,  about  a  half  per  cent,  of  solution  of  salt  is  added ;  and 
[i>e  solid  portions  must,  of  course,  be  broken  up.    Somewhat  of  a  selec- 


UcokU  from  the  feeu  (Jj 

c,  Ajocsbik  coli ;  d,  parameBci 


Lg  rnonsda  j  /,  ileail  mon 


tion  tnuBt  be  made  from  the  diiferent  portions  of  the  stool,  according 
to  the  object  of  the  examination.  In  what  follows  are  presented 
the  details.    The  amplification  also  varies  with  the  object  of  the  exami- 


''iotMopicaleoDstitueDttof  thestaoU(putlf  fmin  JjiilWhi.  a.  veg«tat>lp  friinmentB; 
*■  ■"»»«[«■  flbiM ;  e,  white  blood-corpascles :  d,  saccharomjcea  ;  e,  niicruiir^ioiimti ; 
/•dTV^of  triple  phosphate ;  g,  fattj  acid  cr75tala. 

MtWQ.  In  general,  we  employ  the  dry  method.  AVIien  luoking  for 
P*fMite8  (which  have  already  been  described),  it  i,'*  better,  on  ilie 
<'(tierband,  to  make  use  of  a  tolerably  strong  amplification. 
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1.  Undigested  portions  of  food.  These  may  be  found  in  eV^ 
stool,  and  in  varying  quantities,  according  to  the  kind  of  food  ea(^' 
We  mostly  meet  with  coverings  of  vegetable  cells,  elastic  fibres,  et^- 

2.  Portions  of  digested  food.     Although  these,  if  visible  nith  t**^ 
naked  eye,  indicate  disturbed  digestion  in  the  small   intestine,  V^^ 
microscopical  particles  of  these  substances  are  seen  in  small  quantiti^ 
in  normal  stool,  as  well  as  small  portions  of  muscular  fibre,  with  tH* 
transverse  striations,  shreds  of  connective  tissue,  starch  granules,  la^ 
fat. 

But  considerable  quantities  of  the  substances  named  always  indictC^^ 
disturbed  digestion  either  in  the  small  intestine  or  the  stomach,  an^ 
hence  have  the  same  significance  as  the  occurrence  of  larger  pieced"* 
which  can  be  seen  without  being  magnified.  When  the  microscopies^-! 
particles  are  colored  a  bright-yellow,  as  we  commonly  see  small  poK — 
tions,  particularly  of  muscular  tissue,  but  sometimes  almost  all  tlm^ 
solid  portions  of  the  stools,  it  shows  that  there  is  unchanged  bil.^" 
in  the  stool,  and  catarrh  of  the  small  intestine. 

Fat,  in  the  shape  of  polygonal  glassy  lumps,  of  needle-shaped 
crystals,  and  also  in  the  form  of  drops,  is  a  very  frequent  constiteeat 
of  the  stools.     The  glassy  lumps  occur  very  frequently  in  health*  Mimd 
are  often  colored  yellow  or  yellowish-red.     They  are  recognized  ms 
fat,  fatty  acids,  or  soap,  by  their  transformation  upon  the  addition  cf 
sulphuric  acid,  and,  when  warmed,  into  drops  of  fat  (Miiller).    Drops 
of  fat  occur  in  the  stools  with  milk-diet  (hence,  particularly  in  thoae 
of  children),  when  taking  cod-liver  oil,  likewise  castor-oil,  and,  if  there 
is  intestinal  catarrh,  then  in  very  considerable  amount 

The  needles  of  fat  have  pathological  significance.  They  sometimes 
occur  singly,  and,  again,  in  bundles  and  druses.  They  are  changed 
by  simply  warming  them,  or  by  the  addition  of  acid  and  then  wariD- 
ing,  into  drops  of  fat,  and  this  takes  place  whether  they  consist  of 
fatty  acids  or  (lime-)  soap. 

When  there  are  great  numbers  of  fat-needles,  it  is  a  pathological 
sign  of  disturbance  of  the  resorption  of  fat,  as  may  result  from 
shutting  off  of  the  bile  from  the  intestine,  from  any  form  of  enteritis* 
of  tuberculosis,  amyloid  degeneration  of  the  intestine,  and*  lastlj, 
from  disease  of  the  mesenteric  glands. 

The  increase  of  the  fat  in  the  stool  is  not,  as  was  formerly  assumed, 
cbaracteristic  of  a  want  of  pancreatic  juice  (disease  of  the  pancreas 
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losure  of  the  ductus  Wireungianus).  As  a  matter  of  fact,  the 
i^Mence  of  pancreatic  juice  does  not  seem  to  hinder  the  resorption  of 
fiA  (Muller). 

Detritus.  With  respect  to  detritus  in  the  stools  little  needs  to  be 
Baid,  because  we  cannot  determine  separately  a  great  number  of  the 
kernels,  husks,  etc. 

S.  Additions  to  the  stools  from  the  alimentary  canal.     A  micro- 

Mopical  quantity  of  mucus  occurs  in  the  stools  of  persons  in  health. 

,    Small  glassy  lumps  of  mucus  may  also  be  present,  which  come  from 

the  cells  of  plants.     Usually  the  examination  with  the  naked  eye  is 

nident  to  determine  whether  there  is  a  pathological  admixture  of 

IDllCllS. 

It  is  necessary  only  to  mention  that  a  firm  stool,  abundantly  inter- 
spersed with  small  light  lumps  of  mucus,  is  observed  with  intestinal 
catarrh  (Nothnagel).  In  these  cases,  we  can  generally  discover  the 
niQcug,  if  we  carefully  examine,  without  any  artificial  aid. 

Epithelium.  Some  cylindrical  cells,  often  in  mucous  raetamorpho- 
sis,  are  a  frequent  occurrence.  If  the  quantity  is  large,  it  indicates 
intestinal  catarrh.  Very  abundant  cylindrical  epithelium  occurs  in 
Aronic  catarrh  of  the  large  intestine,  especially  in  mucous  colic,  in 
thiscaae  caused  by  mucous  "  infarction."  It  has  already  been  men- 
tioned that  regular  shreds  of  mucous  membrane  are  found  in  the 
stools,  also  portions  of  tissue. 

Red  and  white  blood-corpuscles.  These  are  present  in  quantities 
in  fresh  bloody,  and  in  purulent,  stools.  When  seen  but  once,  they 
do  not  have  significance. 

1  Crystals.  Except  the  fat  crystals  mentioned  above,  there  are 
almost  no  crystals  which  are  brought  into  requisition  for  the  purposes 
of  diagnosis.  Crystals  of  ammoniaco-magnesian  phosphates  (see  these 
under  the  examination  of  the  urine),  no  doubt,  occur  in  the  stools  in 
enteritis  and  abdominal  typhus.  But  they  may  also  be  found  in  any 
other  stools,  if  they  are  not  kept  separate  from  the  urine  and  stand 
for  a  long  time. 

liime-salts  of  all  kinds,  partly  with  inorganic,  partly  with  organic, 

^'ds,  in  the  form  of  wedges,  dumb-bells,  needles,  etc.,   sometimes 

colored  an  intense  yellow  by  the  bile  in  the  stool,  have  no  diagnostic 

import 

Charcofs  crystals^  in  appearance    and  probably  also  chemically 
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entirely  agreeing  with  the  Charcot-Leyden  crystals  of  asthma,  are 
observed  in  rare  cases  of  dysentery,  typhos  abdominalis,  intestinil 
tuberculosis,  anchylostomiasis. 

5.  Vegetable  parasites.  We  may  divide  the  large  number  of 
vegetable  microorganisms  which  we  find  in  the  stools,  from  the  stand- 
point of  clinical  diagnosis,  into  two  classes : 

(a)  Those  which,  primarily,  for  clinical  diagnosis  are  only  of  sob- 
ordinate  significance,  because  we  do  not  know  that  they  have  m 
definite  connection  with  any  diseases.  Here,  also,  we  class  those 
which  are  indirectlv  harmful — that  is,  thev  cause  abnormal  decom- 
position  of  the  intestinal  contents.  This  class  is  extremely  nameroos, 
and  great  numbers  of  one  kind  or  another  are  present  in  every 
stool.  The  knowledge  of  the  different  kinds  has  recently  been  greatlj 
extended  by  the  important  labors  of  Nothnagel,  Bienstock,  Escherich. 
and  others.  But  the  point  has  not  yet  been  reached  which  makes 
them  as  available,  for  clinical  diagnosis,  as  the  other  peculiarities^  of 
the  stools.  For  this  reason  we  will  treat  of  them  only  very  brieflj 
here. 

Of  the  fungus-spores  we  have  (very  rarely)  that  of  thrush  in 
children  who  are  suffering  from  thrush  in  the  mouth.  Yeast 
fungus,  and,  indeed,  the  different  kinds  of  tortula  cervisia?  (^ 
Fig.  116,  J),  occasionally  occur  in  all  stools,  especially  in  ib« 
milk-stools  of  children.  In  intestinal  dyspepsia  with  acid  fer- 
mentation they  are  generally  more  abundant  than  in  normal  diges- 
tion. But  the  schizomycetes  belong  to  the  numberless  micro- 
organisms which  are  seen  in  every  microscopical  preparation  of  the 
stools,  whether  normal  or  pathological.  Of  chief  importance  are  the 
micrococci  and  bacilli.  A  very  large  part  of  these  are  colored  yello* 
or  brownish  with  iodine  and  iodide  of  potassium ;  others  are  ooIoreJ 
by  the  same  reagent  blue  or  violet  (Nothnagel).  These  latter, 
according  to  Jaksch,  are  increased  in  intestinal  catarrh. 

We  are  already  able  to  conclude  that  the  knowledge  of  the* 
intestinal  bacteria  furnish  diagnostic  indications  of  anomalies  ^ 
intestinal  digestion,  and  that  the  different  kinds  of  bacilli  possess 
extraordinary  biological  peculiarities.  Some  require  for  their  np 
development  a  neutral  or  slightly  alkaline  reaction,  while  others  ^ 
aci<l  reaction,  of  the  intestinal  contents ;    some  are  aerobiotic,  other* 
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aaerobiotic ;  and  while  some  have  the  power  to  traDsform  starch  into 
ngar,  others  caoee  the  decomposition  of  albumin. 

(6)  Pathogenic  fungi.  These  we  are  able  to  isolate,  and  from 
Aiem  diagnosticate  the  disease  they  cause,  as  the  tubercle-bacillus  in 
ihe  ipntnm. 

Bere,  also,  belong  the  pathogenic  gchizomyeetes.  These  are :  Koch's 
Asleni  bacillus,  the  bacilli  of  typhus  and  tubercle. 

Cheiera  bacilli  (comma  bacilli)  are  the  pathognomonic  sign  of 
Atiitic  cholera.  They  are  short,  more  or  less  crooked  ro-Js,  which 
IK  (ometimes  connected  one  to  another  in  such  a  way  as  to  form 
"ipirals,"  like  a  screw.  The  curve  may  be  very  slight,  even  want- 
ing; or  marked,  even  semicircular.  In  general,  they  are  shorter, 
bnt  thicker,  than  the  baciUi  of  tubercle. 


mm 


""  »M  twelfth,  eje-pieca  No.  2,  tamer* 

'■"^  HigDiQeJ  kbout  601)  times.  (Koch.) 

oahitat:  rnode  of  preparation.  They  are  particularly  found  in 
"■*  free  raacous  floccules  of  rice-water  stools,  also  very  abundantly 
"Pon  the  hnen  soiled  by  the  dejections,  anil,  indeed,  here  after  two 
'"'one  days,  provided  the  linen  has  been  kept  moist.  A  mucous 
J^^iilelora  drop  of  the  stools),  or  some  of  the  deposit  on  the  linen, 
"  Plx»d  upon  a  covering-glass.     First  dry  it  in  the  air,  then  pass  it 
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two  or  three  times  through  the  flame  of  a  spirit-lamp,  and  sta^^ '^ 
with  methjiene-blue  or  fuclisin  by  warming  it  one  to  five  minnteS' 

These  bacilli  have  been  found,  we  may  say,  constantly  in  the  st^*^ 
of  Asiatic  cholera  by  a  great  many  other  examiners  besides  Ko^' 
and   they  are    found  in    no  other    stools.      They  must,   therefo^^ 
diagnostically  be  of  pathognomonic  value  to  even  those  who  dot*"^ 
Koch*s  teachings  concerning  their  pathogenic  character. 
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Covering-glass  preparation  of  a  mucous  flocculo  in  Asiatic  cholera.  Zeiif^'s  homrtgen*"**' 
immersion  one-twelflh,  c/e-piece  No.  2,  drawn  by  a  camera  lucitla.     Magnifietl  ^Itiat 
650  diameters. 

But  since  the  morphological  peculiarities  of  the  cholera  bacillus  in 
the  microscopical  preparation  do  not  furnish  an  absolutely  certain 
recognition,  and,  on  the  other  hand,  since  there  is  no  specific  reactiwi 
(as  with  the  tubercle  bacillus),  in  order  to  determine  an  isolatoti  case, 
it  is  indispensably  necessary  to  establish  a  pure  culture.  (See, 
regarding  this,  the  works  upon  bacteriology.) 

Comma  hacilli  are  also,  in  individual  cases,  found  in  the  vomit  oC 
Asiatic  cholera. 

Morphologically,  but  not  biologically,  they  are  like  Finkler  tad 
Prior's  spirals  of  cholera  nostras^  which  possibly  stand  in  the  same 
relation  to  this  latter  disease  that  the  comma  bacillus  does  to  Asiatic 
choloni.  Tliey  are  positively  distinguished  from  the  bacilli  of 
Asiatic  cholera  by  pure  culture. 
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A  bacillus  which  is  morphologically  like  the  comma  bacillus  occurs 
in  tooth-mucus  (Lewis  and  Miller),  and  just  such  an  ooe,  also,  in  old 
cheese  (cheese-spirals,  Deneke).  Biologically,  they  differ  from  Koch's 
comma  bacillus  and  from  each  other. 

Typhut  ahdominalis  baciUua.  These  bacilli  are  regularly  found  in 
typhus  abiloniinalis,  in  the  diseased  portion  of  intestine,  in  the  mesen- 
teric glurids,  the  spleen  and  liver,  in  the  kidneys,  and  also  frequently 
ill  the  blood  (which  see).  They  have  also  frequently  been  found  in 
FiQ.  IZO.  Fio.  121. 


r 

Bpirillum  (Fiukler  and  Prior).  TOO  :  1.  Typhus  abdom  nal  B  bac  Hub  □  purecul- 

(FtifGuK.)  '"™-     Zeiss  a  homoganeouB  immemori  lens 

ooe-twelflli.  eye-piece  No.  2,  drawn  with 

camen  lucide.    Ms){iii£ed  about  650  time*. 

'l>e  sitools  of  typhus.  But  since  they  are  neither  distinguished  by 
their  font!  (just  at  the  end  they  are  roun<led  ;  are  about  as  long  as 
the  tubercle  bacillus,  but  are  much  thicker — about  one-third  as  thick 
**  long)  nor  by  a  specific  color-reaction  from  the  other  bacilli  which 
"wiirs  ill  the  stools,  their  microscopical  proof  is  extremely  uncertain. 
Pure  cultures  are  here  much  more  necessary  for  the  positive  deter- 
nin&lion,  and  even  then  are  uncertain. 

Tbc  typhus  abdominalis  bacillus  is  best  stained  with  methylene- 
Mue  or  fuchsine  in  a  dry  preparation  upon  the  glass  cover. 

TuhireU  baciRug.  These  are  frequently  found  in  tuberculous 
oJcers  of  the  intestine.  It  is  not  yet  sufficiently  established  whether 
tbey  are  always  present,  chiefly  because  not  infrequently  tubercular 
glcera  of  the  intestines  do  not  have  any  symptoms,  and  particularly 
do  not  cause  diarrhoea ;  and  bo,  ofWn  enough,  the  firm  stools  are  not 
examined  for  bacilli.  On  the  other  hand,  in  phthisical  patients,  the 
tQbercle  bacillus  is  sometimes  observed  in  the  stools  without  thtre 
being  any  intestinal  tuberculosis.  They  come  from  swallowing 
tuberculous  sputnm.' 

>  Amirba  eoli  is  a  protoioa  which  hli  be«D  ronnil  hy  Koch,  Oler,  Duck.aijii  'illieni 
in  the  stoah  of  patieota  saffering  from  Kvere  chronic  eoterilis  aii'I  <l;ii:ntirry.  ~ 
Tkasslatob. 


CHAPTER    VII. 

EXAMINATION  OF  THE  URINARY  APPARATUS. 

This  comprises  the  examination  of  the  urinary  organs  themaelvM 
and  the  examination  of  the  urine.  Indeed,  in  very  many  cases,  tie 
latter  examination  only  is  made,  or  it  forms  the  chief  part,  whether 
in  its  relation  as  being  the  secretion  of  the  kidneys,  or  whether  it  be 
in  reference  to  admixtures  or  alterations  of  the  urine,  which  occur  in 
the  course  of  its  transit  through  the  urinary  passages.  The  locd 
examination  of  the  urinary  organs  is  now  not  often  required,  but  if 
it  is,  the  result  of  the  examination  generally  confirms  the  diagnoai 
This  direct  examination,  therefore,  ought  never  to  be  neglected. 
Moreover,  where  the  kidneys  themselves  are  diseased  there  come  into 
consideration  certain  resulting  phenomena  in  the  different  organs  o( 
the  body. 

Examination  of  the  Kidneys. 

Anatomy, 

The  kidneys,  about  10  to  12  cm.  long,  about  5  cm.  broad,  of  well- 
.known  form,  lie  upon  the  two  sides  of  the  spinal  column,  upon  the 
anterior  surface  of  the  quadratus  lumborum  muscle  and  the  luoQbtr 
portion  of  the  diaphragm,  and  reach  from  the  level  of  the  twelfth  doral 
vertebra  to  the  level  of  the  second  or  third  lumbar  vertebra.  The 
lower  portions  diverge  somewhat  downward,  and  hence  lie  with  their 
lower  ends  somewhat  further  from  the  median  line  of  the  body  (aboot 
three  fingers'  breadth)  than  the  upper  ends  (about  two  fingers*  breadth). 
The  right  kidney  is  a  little  lower  down  than  the  left. 

The  upper  half  of  both  kidneys  is  covered  by  the  eleventh  and 
twelfth  ribs,  the  extreme  upper  portion  also  by  the  complementaiT 
pleural  sinus  (see  Fig.  122);  hence,  the  lower  border  of  the  lungs  doei 
not  extend  as  low  down  as  the  kidneys.  It  is  very  important  to  nole 
that  the  outer  border  of  both  kidneys  corresponds  tolerably  exactly 

(892) 
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I  the  outer  border  of  the  thick  fleshy  layer  of  the  sacro-spinalu 
sclc. 

i^hc  lefl  kidney  at  its  upper  end,  rather  by  its  suprarenal  capsule, 
n  contact  with  the  spleen;  the  right  kidney,  with  the  under  surface 
ilic  liver.  Both  oi^ns  encroach  upon  the  upper  end  of  the  kidney 
thfir  respective  sides,  like  the  tiles  of  s  roof  (see  Fig.  122).  The 
are  also  furnishes  information  regarding  the  so-called  epleen-kidney 
<1  liver-kidney  angle. 

FlQ.  123. 


itnmicalAituatioaDrtbekidpeji.     (Wuul     a.  if,  boMen  <-<rth«  1  ii.i-^  ','.:.rj.. 
'  plcnral  Bad;  /,  augle  belwecD  tha  sptoeo  and  kidney :  ^.iii^l*;  '"t^-*—^!,  '.:.>-  : 

he  superior  surface  of  each  kidney  in  covcrcl  by  tli--  |'ari'-'; 
oneom,  and  in  front  of  it  lies  the  ascendinj^  or  d<"<<:i:ii'l.;i/  ';'>]'>i 
anterior  inner  border  of  the  right  kidney  U  ri'it  far  i-.-.ui  ti, 
U4  choledochus  and  the  duodenam. 
I  the  rare  condition  known  as  horseshoe-kidni-y.  tin:  l'.w<;r  'jA-.  • 
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the  two  kidneys  are  connected  by  a  transverse  band  consisting  " 
kidney-parenchyma.  This  transverse  portion  passes,  like  abri<*P' 
across  the  aorta  and  the  spine,  about  on  a  level  with  the  sec^ 
lumbar  vertebra. 

Loial  Examination  of  the  Kidneys, 

In  every  respect  its  result  is  almost  negative.     The  normal  kidne^' 
of  course,  cannot  be   inspected.      In    remarkably  exceptional  caa^ 
we  may,    by    employing   bimanual   palpation,  with    the  legs  dnir^ 
well  up  (one  hand  being  placed  behind  in  the  lumbar  region  an^ 
the  other  pressing  deeply  in  front),  get  some  information,  provide<3 
the  abdominal   covering   is   very    unusually  lax  and  thin,  and  tli« 
stomach  is  empty.      Of  late,  percussion  of  the  kidneys   has   very 
rightly  come  more  and  more  into  discredit     It  must  be  perfectly 
evident  to  every  one  that  it  is  impossible  to  point  out  the  normml 
kidneys,  or  even  moderately  enlarged  ones,  if  he  remembers  that  th« 
kidney  is  less  voluminous  than  the  spleen;    that,  moreover,  it  hes 
much  less  favorably ;  and,  besides,  if  he  takes  into  consideration  how 
often  the  normal  spleen  is  with  difficulty,  or  cannot  at  all,  be  made 
out.     The  kidney  is  unfavorably  located  for  percussion,  because  tlie 
sacro-spinalis  muscle  (of  considerable  mass)  lies  over  it,  but  especiallr 
for  the   reason  that  its   lateral   border  almost  exactly  correspootfa 
with  the  convex  border  of  the  kidney.     So  we  cannot  with  certaintf 
determine  whether  the  kidney  lies  under  the  muscle,  nor  where  its 
limits  are. 

Individual  exceptional  cases,  where  very  thin  or  atrophic  sacfo- 
spinalis  muscles  permit  of  percussion  of  the  kidneys,  may  neverthdefls 
occur,  as  the  cases  mentioned  above,  where  the  normal  kidneys  c*n 
be  felt.  But  we  cannot  consider  the  result  of  percussion  of  the 
kidneys  as  of  great  value. 

Patholofjical  Conditions  of  the  Kidneys, 

Inspection.  The  kidney  can  only  be  inspected  when  it  is  vert 
much  enlarged,  or  enlarged  and  displaced.  Tumors  of  the  kitbej 
may  make  their  appearance  in  the  lumbar  region,  in  the  side,  and  in 
the  lateral  anterior  portion  of  the  abdomen,  near  the  border  of  the 
ribs.     According  to  their  nature,  they  are  smooth,  roundish,  irreguUr, 


EXAMINATION  OF  THE  URINARY  APPARATUS.  395 

Br  uneven  (see  Palpation).    They  do  not  move  with  respiration.    Their 

appearance  may  strikingly   vary,  but  not  necessarily  so,  with  the 

changes  of  position  of  the  body  (the  dorsal  position,  lying  down).     If 

the  tamor  is  very  large,  then  it  generally  presses  the  colon,  ascending 

or  descending,  toward  the  anterior  abdominal  wall,  and  then  the  colon, 

tccording  to  the  amount  of  its  distention,  may  lie  up  against   the 

abdominal  wall  (see  Palpation). 

If  the  kidney  is  the  seat  of  a  tumor,  it  very  often  departs  from  its 
place  high  up  against  the  diaphragm,  and  becomes  the  so-called 
wandering  kidney.  In  this  case  it  is  much  easier  seen  from  in  front. 
A  normal  kidney  wandering  so  much  as  to  be  visible,  is  a  curiosity 
(Bartels). 

A  roundish,  symmetrical  swelling,  located  in  the  dorsum  in  the 
r^on  of  the  kidney,  or  somewhat  sidewise  from  it,  points  to  purulent 
perinephritis.  Sometimes  it  extends  upward  in  the  abdominal  cavity, 
from  the  diaphragm  being  pushed  up.  Often  there  is  oedema  of  the 
ikin  at  the  spot  (deep  formation  of  pus,  see  p.  52),  or  there  may  be 
inflammatory  redness.  Moreover,  abscess,  due  to  the  congestion 
iccompanying  caries  of  the  spine,  may  break  here.  Also,  large  peri- 
nephritic  abscesses  have  been  seen  as  tumors  above  the  border  of 
Ponpart's  ligament  in  the  iliac  region. 

Palpation.  This  is  most  important  in  the  local  examination  of  the 
Sidneys.  We  employ  it  in  the  dorsal  position  with  the  knees  well 
^wn  up,  but  sometimes  also  in  the  abdominal  position.  In  both 
cases,  we  always  first  examine  bimanually,  one  hand  being  upon  the 
f^on  of  the  kidney  and  the  other  upon  the  abdomen. 

Tenderness  upon  pressure  occurs :  sometimes  in  acute,  almost  never 
in  chronic,  nephritis ;  also  in  tumor  of  the  kidney^  stone  in  the  pelvis 
of  the  kidney,  in  case  it  excites  inflammation ;  in  inflammatory 
kirmephrosi8y  afid  in  perinephritis  (here  there  is  often  very  great 
sensibility). 

When  the  kidney  is  enlarged  from  engorgement,  amyloid  disease, 
Of  nephritis  (large  white  kidney),  it  is  never  perceptible  to  palpation 
except  it  leave  its  place  (wandering  kidney),  or  we  have  one  of  the 
exceptional  cases  in  which  even  a  kidney  of  normal  size  and  location 
e*n  be  felt  (see  above,  Local  Examination  of  the  Kidney).  Very 
"iTge  new  formations,  as  carcinoma,  sarcoma,  hydro-  and  pyo-nephro- 
*^  echinococcus,  and  perinephritis,  only  are  palpable.     The  tumor 
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can  be  felt  in  one  side  of  the  lumbar  region,  or  at  one  side  of  tie 
anterior  abdominal  region.  With  new  formations  it  is  usually  uneven; 
in  hydronephrosis,  smoothly  round,  more  or  less  tense,  under  some 
circumstances  fluctuation  can  be  distinctly  made  out.  Echinococon 
is  usually  smooth  and  tensely  elastic;  it  may  show  hydatid vibratioD 
(see  above,  p.  326). 

It  is  important  to  remember  that  tumor  of  the  kidney  is  only  very 
rarely  movable  upon  pressure  (for  if  it  descends,  then  we  have  a 
wandering  kidney).  We  have  never  seen  a  case  where  one  moved 
with  respiration ;  but  it  seems  that  in  some  cases  there  is  this  move 
ment.  At  any  rate,  the  absence  of  respiratory  movement  points  to 
the  kidney,  and  especially  against  the  spleen  or  a  tumor  fixed  to  the 
liver. 

In  a  considerable  number  of  cases  it  will  be  found  that  the  ascend- 
ing and  descending  colon  is  in  front  of  the  kidney-tumor  and  pressed 
by  it  against  the  abdominal  wall.  In  these  cases,  this  fact  has  gnat 
value  for  differential  diagnosis.  In  other  cases,  the  tumor  will  be 
found  lying  exactly  in  the  median  line,  and  then  it  is  of  significance 
for  differential  diagnosis,  especially  from  ovarian  tumor.  The  locatioo 
of  the  colon,  moreover,  is  usually  only  made  out  with  certainty  when 
it  can  be  felt,  and  particularly  when  it  contains  air.  It  is,  therefore, 
advisable  to  inflate  it  (see  p.  311). 

Wandering  kidney;  movable  kidney.  By  this  we  understand 
downward  dislocation  of  the  kidney,  whether  much  or  little.  Almort 
always  only  one  is  dislocated,  and  this  is  usually  the  right  one.  In 
these  cases  the  kidney  is  commonly  of  normal  size,  but  it  may  be 
enlarged,  and  this  is  most  frequently  due  to  hydronephrosis  caused 
by  the  bending  of  the  ureter,  or  also  because  it  is  the  seat  of  a  new 
formation. 

It  is  generally  very  easy  to  recognize  a  kidney  that  is  very  moch 
out  of  place,  but  when  it  is  still  high  up,  near  the  liver  or  the  spleen, 
it  is  often  very  difficult  to  do  so.  The  diagnosis  is  based  upon  the 
bean-shaped  form  of  the  kidney,  eventually,  upon  its  being  of  the 
appropriate  size,  and  upon  its  mobility  by  pressure,  which  is  almost 
never  wanting ;  also,  sometimes,  with  the  changes  of  position  of  the 
body.  Not  infrequently  the  kidney  can  be  perfectly  replaced.  In 
some  cases  dyspeptic  symptoms,  even  dilatation  of  the  stomach,  ti^ 
jaundice  from  engorgement,  have  been   observed  when    the  right 
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kidney  was  displaced  (from  oompressioii  of  the  doodennm  or  of  the 
dactus  choledoohas).  Those  cases  are  rarities  where  the  pulse  can  be 
felt  in  the  renal  artery. 

Percu9sion.  We  employ  percussion  to  establish  the  existence  of 
tamors  of  the  kidney  which  give  a  deadened  sound,  on  account  of  their 
solidity ;  but  they  are  almost  always  clearly  made  out  by  palpation. 
Its  value  in  determining  dislocation  of  the  kidnev  was  formerly  verv 
much  over-rated.  It  was  thought  that  we  were  able  to  prove  one-side«i 
dislocation  of  the  kidney,  because,  when  the  patient  was  lying  upon 
the  abdomen,  the  resonance  of  the  two  sides  in  the  neighborhood  of 
the  kidneys  was  found  to  be  ditferent :  clearer  upon  the  side  of  the 
wandering  kidney,  in  contrast  with  the  absolute  dulness  of  the  normal 
side.  In  our  opinion,  even  in  the  most  favorable  cases,  such  a  con- 
dition cannot  be  employed  for  deciding  the  diagnosis. 

But,  on  the  other  hand,  percussion  may  be  of  the  greatest  value, 
either  to  determine  the  relation  of  a  tumor  in  one  side  of  the  abdomen 
to  the  colon,  or  to  determine  the  course  of  the  colon  over  a  tumor  of 
the  kidney  (see  above).  In  such  a  case,  distending  the  colon  with  air 
is  of  the  greatest  assistance.  Further,  it  might  possibly  occur  that  a 
considerable  enlargement  of  the  kidney  could  be  made  probable  (never 
certain)  by  an  areaof  dulness  upon  the  back,  extending  from  the  region 
of  the  kidneys  toward  the  side. 

Differential  diaffnosis  of  tumor  of  the  kidney.  The  positive  evi- 
dence of  tumor  of  the  kidney  has  just  been  spoken  of.  We  may  have 
to  make  a  differential  diagnosis  between  a  right  kidney  which  is  not 
very  much  displaced  downward  and  a  distended  gall-bladder,  or  an 
echinococcus  located  upon  the  lower  surface  of  the  liver.  If  there  is 
respiratory  mobility,  this  speaks  against  it  being  the  kidney,  but  if 
the  tumor  can  be  replaced,  so  that  it  may  even  disappear,  then  it 
speaks  for  it  being  the  kidney.  Both  wandering  kidney  and  a  pe- 
dunculated echinococcus  may  be  easily  movable  upon  pressure.  It 
may  often  be  impossible  to  determine  exactly  tlie  form  of  a  tumor 
situated  close  under  the  liver. 

A  wandering  left  kidney  is  distinguished  from  a  wanderin*i^ 
spleen  by  the  form,  which  is  made  out  by  percussing  the  neighbor- 
hood of  the  region  of  the  spleen :  in  wandering  spleen,  we  niav  find 
notches ;  if  it  is  the  kidney,  we  may  feel  the  pulse  at  the  hilus.  We 
distmguish  tumor  of  the  left  kidney  from  tumor  of  the  spleen  by  the 
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form  and  relation  to  the  colon.  Sometimes  respiratory  mobilitT 
decides  in  favor  of  the  spleen ;  but  with  this  it  may  also  be  wanting; 
while  notches  on  the  upper  border  of  the  tumor  may  speak  with  prob- 
ability for  the  spleen,  yet  in  one  case,  where  they  could  be  very  dis- 
tinctly felt,  they  led  us  to  a  false  diagnosis ;  it  was  found  to  be  a 
carcinoma  of  the  kidney. 

We  know  of  one  case  where  a  movable  tumor  of  the  left  side  of 
the  abdomen  was,  by  a  recognized  master  of  percussion,  pronounced  a 
wandering  kidney  on  account  of  the  tympanitic  resonance  in  the 
region  of  the  left  kidney.  It  was  operated  upon;  it  proved  to  be  a 
wandering  spleen.  It  was  extirpated  with  permanently  favorable 
result. 

Examination  of  the  Ureters  and  Bladder. 

Simon,  by  introducing  the  hand  into  the  rectum,  has  repeatedly 
felt  of  the  ureters  (see  works  upon  Surgery).  Recently  Heger- 
Kaltenbach  and  Sanger  have  proposed,  in  the  case  of  women,  to  palpate 
them  per  vaginam.  We  can  feel  their  lower  ends  where  they  come 
down  on  either  side  of  the  neck  of  the  uterus  and  enter  the  lower  aide 
of  the  bladder.  With  some  practice  often  even  a  normal  ureter,  bat 
still  more  one  that  is  thickened,  can  be  felt  in  the  lateral  and  aQterior 
fornix  vagince  and  the  anterior  vaginal  wall  close  to  the  middle  line. 

In  this  way  it  is  not  difficult  to  recognize  thickening  or  tendemeflB 
of  one  or  both  ureters.  Both  occur  in  cystopyelitis  and  in  tubercu- 
losis of  the  urinary  apparatus ;  thickening  and  distention  may  some- 
times be  observed  also  in  pyelitis  calculosa  (renal  calculus). 

The  bladder  lies  behind  the  symphysis  pubis,  when  ordinarily  dis- 
tended, it  rises  above  it,  but  only  when  it  is  excessively  full,  a«in 
paralysis  of  the  bladder,  spasm  of  the  sphincter,  stone  in  the  bladder, 
stricture  of  the  urethra,  does  it  swell  so  much  as  to  be  noticed  (rarely) 
by  inspection;  but  especially  by  palpation  and  percussion,  as  a 
roundish  tumor,  which,  of  course,  is  dull  in  sound.  In  men  it  can 
also  be  felt  from  the  rectum.  We  are  able  to  decide  with  certainty 
whether  a  tumor  in  the  hypogastrium  is  a  distended  bladder  or  not 
by  drawing  off  the  urine  with  a  catheter.  It  may  be  confounded 
with  a  pregnant  uterus,  and  also  with  other  swellings.  Always  before 
undertaking  an  examination  of  the  abdomen,  we  must  see  that  the 
bladder  is  empty,  partly  to  avoid  confounding  the  distended  bladder 
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with  something  else,  and  partly  because,  if  the  bladder  is  full,  it  inter- 
feres with  the  examination  of  the  abdomen. 

Anomalies  located  in  the  wall  of  the  bladder  can  usually  be  felt 
best  when  the  bladder  is  full.  The  external  examination  is  made  per 
wjiMm^  per  rectumy  and  sometimes  bimanually. 

Surgery  and  gynecology  teach  the  complicated  methods  of  examining 
tk  bladder  and  ureters.  With  reference  to  the  examination  of  the 
Bale  urethra,  we  refer  to  works  upon  Surgery. 

Examination  of  the  Urine. 

Uuder  normal  conditions  and  when  free  from  admixture,  the  urine,  as 

it  issues  from  the  orifice  of  the  urethra,  exhibit  ?  the  renal  secretion  in 

a  state  of  purity,  since,  in  its  transit  through  the  urinary  passages,  it 

ftcei?es  scarcely  any  additions  from  the  mucous  membrane  that  are 

worth  mentioning;  and  further,  since,  at  the  time  of  its  discharge 

fiom  the  body,  and  for  some  time  after,  its  physical  and  chemical 

conditions  are  the  same  as  at  the  moment  of  secretion.     In  a  number 

of  pathological  conditions,  also,  the  urine  is  the  pure  and  unaltered 

secretion  of  the  kidneys ;  while,  in  a  second  series  of  diseases,  it  is 

changed  by  its  exit  from  the  body,  and,  indeed,  by  admixtures  from 

Ae  urinary  passages,  or  by  decomposition  of  its  constituents  in  the 

bladder.     To  the  first  series  belong  the  anomalies  of  the  secretion 

itaelf ;  to  the  second,  the  diseases  of  the  urinary  passages. 

In  women  the  urine  may  be  contaminated  by  admixture  of  material 
from  the  vagina  or  uterus,  and  of  these  the  most  frequent  and  impor- 
tant is  the  menstrual  fluid.     In  order  to  avoid  this  contamination,  we 
^re  sometimes  obliged  to  draw  off  the  urine  with  the  catheter.     It  is 
usually  contaminated  by  fecal  material  only  from  carelessness  of  the 
patient  or  of  the  attendant.     But  sometimes  it  results  from  commu- 
Plication  of  the  intestine  with  the  urinary  passages,  as  of  the  rectum 
^ith  the  bladder  or  with  the  vagina. 

Becent  investigations  by  Lustgarten  and  Mannaberg  show  that  the 
former  assumption  that  the  urine  is  normally  free  from  bacteria  must 
^  given  up.  The  urine  of  healthy  persons  contains  a  number  of 
Qiicroorganisms  which  have  their  origin  in  the  urethra.  The  most 
important  are  a  large  streptococcus,  a  diplococcus  which  resembles  the 
gonococcus,  also  like  that  in  epithelium,  but,  of  course,  it  is  not  found 
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in  pus-corpuscles,  and  lastly,  a  bacillus  which  morphologically  aod  ii 
its  color-reactions  agrees  with  the  tubercle  bacillus,  and  which  probsUy 
is  the  smegma  bacillus,  which  also  occurs  in  the  preputial  sac.    Thk 
latter  may  give  occasion  for  the  erroneous  supposition  that  there  ii 
tuberculosis.    But  that  it  has  its  origin  in  the  urethra  is  shown  bj  tk 
fact  that  it  is  observed  even  when  the  preputial  sac  has  been  mort 
carefully  cleaned  previous  to  urination,  though  it  is  only  foand  in    ] 
individual  cases,  while  in  cases  of  tuberculosis  it  is  always  abandantlj 
found  iu  the  urine.     Sometimes  inoculation  must  decide  (see  Appen- 
dix).    We  may  avoid  the  urethral  bacillus  by  drawing  the  urine  with 
a  catheter,  but  then  also,  sometimes,  possible  tubercle  bacilli  from  the 
prostate  or  genital  apparatus  may  be  found  in  the  urine. 

In  case  of  disease  of  one  kidney  or  pelvis  of  the  kidney,  the  questioft 
may  arise  as  to  what  part  of  the  urine  passed  is  from  the  right,  aa^ 
what  from  the  left,  kidney.    If  one  kidney  fails,  the  other  acts  vicari-' 
ously.     In  tuberculosis  of  the  urinary  passage  and  in  pyelitis,  it  mty 
happen  that  for  a  time  one  ureter  is  stopped ;  the  urine  comes  onl^ 
from  the  other  kidney,  and  it  may  be  quite  normal.    Then,  suddenly^ 
the  character  of  the  urine  will  change,  showing  considerable  whiter 
blood-corpuscles,  seed-like  particles,  tubercle  bacilli,  or  calculi,  and 
blood.     The  quantity  of  urine  is,  for  the  time  being,  increased ;  for 
the  closed  side  has  again  opened. 

In  certain  diseases  of  the  urinary  apparatus,  the  manner  of  passing  the 
urine  shows  characteristic  peculiarities ;  but  in  many  of  the  conditions 
under  consideration,  the  urine  is  passed  in  a  perfectly  normal  way. 
Painful  strangury,  frequent  urination,  a  feeling  of  burning  in  the 
urethra  while  passing  the  urine,  may  result  from  the  urine  being 
much  concentrated,  such  as  is  passed  when  there  is  engorgement  of 
the  kidneys,  and  in  the  majority  of  cases  of  acute  nephritis.  Very 
pronounced  tenesmus  of  the  bladder — that  is,  painful  urgency,  ex- 
tremely frequent,  very  painful  urination,  in  which  only  a  small 
quantity  of  urine  is  passed  at  a  time — indicates  cystitis.  We  must 
mention  here,  further,  retention  and  incontinence  of  urine,  nocturnal 
enuresis  (regarding  these,  see  under  Examination  of  the  Nervous 
System). 

In  regard  to  the  mode  of  procedure  in  examining  the  urine,  let  it 
be  here  remarked,  in  the  first  place,  that  we  should  take  care  that  the 
urine  is  received  in  vessels  that  are  perfectly  clean — if  possible,  in 
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gbn  vessels;  and,  also^  that  forjudging  of  certain  general  character- 

isticB,  it  is  necessary  to  examine  the  mixed  urine  passed  during 

twentj-four  hours,  or  that  passed  during  the  day  and  during  the 

light,  separately.   For  certain  examinations  it  is  necessary  to  separate, 

m  the  most  careful  way,  the  urine  passed  each  twenty-four  hours.     In 

die  warm  season  of  the  year,  the  urine  ought  to  be  examined  as  soon 

IB  powible  after  it  is  passed.     In  order  to  examine  the  sediment,  the 

ipper  portion  of  the  urine  is  to  be  carefully  poured  off,  and  the  re- 

oudning  cloudy  portion  is  put  into  a  conical  glass,  in  which  it  is 

iSowed  to  stand  till  the  sediment  is  deposited ;  then  we  take  up  a  few 

iro{»  from  the  bottom  of  the  glass  with  a  pipette. 

When  there  is  unconsciousness  or  difficulty  in  passing  the  urine, 
we  must  employ  the  catheter.  The  artificial  emptying  of  the  bladder, 
fcr  the  purposes  of  examination,  must  never  be  omitted  in  any  case  of 
nncoDflciousness.  We  briefly  describe  the  characteristics  of  the  normal 
viDe. 

(A)  Normal  Urine. 

1.  Amount  In  twenty- four  hours,  with  healthy  persons,  it  amounts 
on  the  average  to  about  1500  grms.  But  its  variations  within  physi- 
ological limits  are  very  considerable,  since  every  increase  in  the 
unonnt  of  water  taken  increases  the  amount  of  the  urine,  and  every 
increase  in  the  amount  of  water  disposed  of  in  other  ways  diminishes 
the  nrine.  In  the  latter  respect,  in  health  we  have  to  consider  the 
kw  of  water  by  respiration  and  by  perspiration,  from  heat  and  from 
»cti?e  bodily  exertion.  It  is  superfluous  in  the  cases  just  referred 
to  to  specify  the  maximal  and  minimal  figures  for  the  amount  of  the 
^ne;  only  when  those  conditions  are  wanting,  must  a  departure 
from  the  average  quantity  of  urine  given  above  cause  us  to  think 
of  a  pathological  condition. 

Within  the  twenty-four  hours,  the  least  urine  is  passed  at  night,  or 
in  the  early  morning,  very  much  the  greater  portion  being  passed 
inring  the  course  of  the  day.  Usually,  the  amount  of  urine  passed 
^creases  about  an  hour  after  taking  fluid.  Emotional  excitement, 
especially  anxiety,  sometimes  temporarily  increases  the  secretion  of 
nrine. 

2.  Color;  transparency.  In  health,  the  color  is  usually  dark  straw- 
^or  to  reddish-yellow.    Generally,  the  greater  the  amount  of  urine 

26 
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the  clearer  it  is.  In  this  respect  as  well  as  in  the  quantity,  with 
physiologically  exceptional  cases,  it  shows  marked  variations  from  the 
average ;  from  being  almost  as  clear  as  water,  after  a  great  amount  of 
fluid  has  been  drunk,  to  a  decidedly  dark  reddish-yellow  (concentnted 
urine),  after  severe  sweating.  The  coloring-materials  which  gi?e  the 
normal  color  to  the  urine  are  not  yet  all  exactly  known.  The  mo6t 
important  pigment  seems  to  be  urobilin ;  moreover,  indican  interests 
the  clinician.  Both  coloring-materials  may,  in  disease,  be  patholo^ 
cally  increased.     (See  Pathological  Colors  of  the  Urine.) 

Urine  freshly  passed  is,  in  health,  always  perfectly  clear  tod 
transparent ;  but  in  these  respects  it  may  change  some  time  after  it 
has  been  passed. 

(a)  In  almost  all  normal  urine,  after  standing  a  short  time,  there  is 
formed  a  slight  cloud  of  mucus.  This  is  from  the  urinary  passages, 
chiefly  from  the  bladder. 

{b)  It  not  infrequently  happens,  with  healthy  persons,  that  the 
urine,  if  somewhat  concentrated,  is  cloudy  when  it  becomes  cool  firom 
the  separation  of  the  uric-acid  salts.  Gradually,  the  salts  sink  down 
and  form  a  sediment  of  clear  brick-dust  red  or  flesh-color  (associated 
coloring-matter  of  the  urine,  brick-dust  sediment,  lateritious  sedi- 
ment). It  has  the  peculiarity — by  which  it  is  likewise  recogniied— 
that  it  is  again  immediately  dissolved  as  soon  as  the  urine  is  warmed. 
After  a  long  march  in  the  heat,  this  sediment  occurs  very  regolarij, 
because  the  urine  is  then  concentrated ;  but  it  also  is  observed  in 
urine  that  is  not  so  very  dark,  if  it  is  allowed  to  stand  in  a  cool  place. 
(See  further  regarding  the  Urinary  Sediments,  p.  428.) 

{c)  Urine  that  stands  exposed  for  a  long  time,  both  clear  and  dirk, 
likewise  sometimes  becomes  cloudy,  because  it  undergoes  ammoniacal 
fermentation.  The  urea  is  changed  into  carbonate  of  ammonia, 
which  makes  the  urine  alkaline,  whence  there  is  a  deposit  of  phos- 
phates (ammonio-magnesian  phosphates  or  triple-phosphates,  abo 
phosphate  of  lime).  Urate  of  ammonia  also  is  formed  and  depositei 
These  separations  and  numerous  bacteria  render  the  urine  cloudy  a&d 
gradually  form  a  whitish  sediment.  In  hot  weather  this  ammoniaeal 
fermentation  takes  place  within  a  few  hours  after  the  urine  is  passed; 
in  a  cool  place,  it  does  not  begin  before  86  to  48  hours,  or  not  at  all. 
For  a  more  particular  account  of  the  condition  when  there  is  ammo- 
niaeal fermentation  of  the  urine,  see  p.  418. 
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8.  Specific  gravity.     In  health  it  usually  varies  between  1015  and 

1020.     It  depends  upon  the  amount  of  solids  held  in  solution  by  the 

urine,  hence,  on  the  one  hand,  upon  the  absolute  quantity  of  the 

lolids,  and,  on  the  other,  of  the  amount  of  the  watery  portion  of  the 

wine,  or  the  quantity  of  the  urine.      The  abundant  urine  which 

Mows  drinking  a  great  amount  of  water  is  always  of  low  specific 

pavity,  and,  therefore,  clear.     A  scanty  urine,  from  the  loss  of  water 

m  other  ways,  is  always  of  high  specific  gravity,  and  hence  is  dark. 

Then,  also,  in  health  the  specific  gravity,  under  some  circumstances, 

temporarily  oversteps  very  considerably  the  figures  given  above,  from 

M  low  as  1003  to  as  high  as  1025,  or  even  higher.     In  the  absence 

of  "physiological  causes,*'  these  figures  are  always  of  pathological 

significance. 

Mode  of  procedure :    We  measure  the  specific  gravity  of  the  urine 

by  means  of  an  areometer  graduated  for  taking  the  specific  gravity  of 

tke urine  (that  is,  from  1000  to  about  1040,  "  urometer").     We  take 

*  portion  of  the  urine  which  we  wish  to  weigh  (generally  a  mixture 

rfthat  which  has  been  passed  during  the  previous  twenty-four  hours) 

•nd  pour  it  into  a  not  too  narrow  cylindrical  glass  until  the  column 

^  nrine  is  longer  than  the  urometer.     With  filter-paper  or  a  pipette, 

*e  remove  any  air-bubbles  from  the  surface,  and  then  introduce  into 

't  a  perfectly  clean  and  dry  urometer;  wait  until  it  has  become  quiet, 

•nd  then  observe  the  figure  that  stands  opposite  the  lower  border  of 

^«  meniscus  of  the  fluid. 

None  of  the  simple  medical  instruments  is  so  often  useless  as  the 
'^^meter.  We  should  never  use  one  until  its  accuracy  has  been 
^^ted.  It  is  always  desirable  to  have  a  urometer  upon  which  is  given 
^e  temperature  for  which  its  scale  is  arranged ;  not  that  we  must 
•^I^ays  have  the  urine  at  this  temperature,  but  because  the  absence  of 
^his  declaration  from  the  instrument  shows  very  certainly  that  it  has 
^^ii  prepared  without  care. 

4.  Reaction:  In  general,  this  is  always  acid,  chiefly  from  the 
p^^sence  of  acid  urates  and  phosphates.  The  degree  of  acidity  varies 
'^dividually ;  moreover,  it  is  a  constant  quantity  in  every  individual 
'^^^  of  health,  and  when  the  food  is  approximately  alike. 

But  in  the  twenty-four  hours  the  reaction  varies  considerably,  so 
"^  to  be  even  alkaline,  and  yet  physiological.  The  variations  proceed 
^1^  8uch  a  way  that,  after  every  meal  consisting  of  a  mixed  diet,  the 
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acidity  declines  until,  after  about  two  hours,  it  becomes  alkalescent — 
but  this  quickly  passes  so  as  to  give  place  again  to  an  acid  reacticz: 
(Gorges).  These  variations  have  been  referred  by  many  to  the  lo^i 
by  the  body  of  acids  and  alkalies  in  stomach  and  intestinal  digestio'^ 

Hence  it  is  assumed  that  the  separation  of  HCl  in  the  stomach  i 

creases  the  alkalescence  of  the  blood,  and  hence  the  urine  becon^ 
less  acid,  or  alkaline.     But,  according  to  recent  investigations  ^ 
Noorden,  this  increased  alkalinity  of  the  blood  does  not  exist.    By- 
graphic  representation  of  the  reaction  of  the  urine  during  twenty-fot/^ 
hours  we  obtain  the  so-called  *'  acid-curve.*'    This,  with  some  healtbr 
persons,  and  under  like  conditions  (as  to  time  and  quality  of  food),  is 
tolerably  constant,  but  with  other  healthy  persons  it  varies  coDsider- 
ably. 

Sometimes  the  reaction  of  the  urine  is  amphoteric — that  is,  it  colon 
red  litmus  blue,  and  at  the  same  time  colors  blue  litmus  red. 

The  neutral  or  alkaline  urine  of  health  at  the  time  of  passing  is 
usually  clear.  But  it  quickly  becomes  cloudy  from  the  withdnml 
of  the  phosphates,  which  gradually  form  a  sediment.  The  cloudioetf 
does  not  disappear  upon  the  application  of  heat,  but  becomes  more 
marked;  on  the  other  hand,  the  urine  again  becomes  clear  upon 
adding  acetic  acid,  which  dissolves  the  phosphates. 

5.  Odor.  The  normal  aromatic  odor  of  urine  is  well  known;  it  is 
changed  by  certain  foods.  Most  frequent  and  most  striking  id  At 
stench  of  urine  after  eating  asparagus ;  garlic  gives  its  odor  to  the 
urine.  During  alkaline  fermentation  we  may  have  the  development 
of  ammonia,  which  gives  its  known  pungent  odor. 

6.  Sediments.  With  reference  to  the  cloudiness,  the  urate  sediment 
of  the  acid,  and  the  phosphatic  sediment  of  the  alkaline  urine,  ha^e 
been  mentioned  on  p.  402.  (Regarding  the  microscopical  condition 
of  the  sediment,  see  p.  430.) 

Whenever  there  is  a  sediment  it  is  not  unimportant  to  remember 
that  different  thinf«  may  have  been  mixed  with  the  urine  after  it  wis 
passed ;  see  above,  p.  390. 

7.  T/te  portions  in  solution.  The  constituents  of  normal  urine, 
which,  from  our  present  knowledge,  are  of  importance  to  thecliniciin, 
besides  the  coloring  materials,  are  the  following:  urea,  uric  icii 
kreatinin,  oxalic  acid,  chloride  of  sodium,  sulphates,  pho9phat«» 
carbonates. 
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f      NH  1 
Urea  <  COm^jr*  >  passed  in  twenty-four  hours  amounts  in  the 

adalt  to  about  30  grammes  (men  somewhat  more,  women  somewhat 
less).  However,  the  amount  of  urea  varies  within  wide  limits :  it  is 
dependent  upon  the  amount  of  albuminous  material  in  the  food  taken, 
and,  on  the  other  hand,  it  is  almost  independent  of  the  amount  of 
muscular  exertion. 

Uric  acidy  like  urea,  is  a  product  of  the  metabolism  of  albu- 
min ;  in  man  the  quantity  is  much  smaller  than  the  former,  being 
in  proportion  to  the  urea  about  as  1  :  45  ;  but  it  is  to  be  remarked  that 
great  variations  take  place,  chiefly  under  the  influence  of  the  food  ; 
and  this  in  such  away  that  albuminous  food  increases  the  acidity  of 
the  urine.  With  reference  to  clinical  diagnosis,  the  uric  acid  as 
well  as  the  kreatinin  is  chiefly  of  interest,  because  they  may  place 
difficulties  in  the  way  in  examining  the  urine  for  sugar,  in  that  they 
sometimes  simulate  the  reaction  of  sugar.  Sometimes,  on  the  other 
bandy  they  hinder  the  reaction  of  sugar  (see  under  Sugar  in  Urine). 

Chloride  of  sodium,  the  most  important  of  the  inorganic  con- 
stituents, in  health  corresponds  in  amount  with  tolerable  exactness  to 
the  amount  of  salt  in  the  food  taken.  On  the  average,  it  usually  is 
proportioned  to  the  urea  as  1  :  2  to  1 :  3. 

Exceptionally,  in  health,  there  is  found  in  the  urine : 

Albumiti^  the  so-called  physiological  albumin.  There  is  still  great 
difference  of  opinion  regarding  this  subject ;  while  it  is  doubted  by 
some,  others  maintain  (Senator,  recently  Posner)  that  traces  of  albu- 
min exist  in  the  urine  in  every  healthy  person.  It  occurs  in  very 
small  quantity  (about  one  per  cent.)  after  severe  exertion  or  hearty 
eating.  The  urine  of  the  newly-born  not  infrequently  contains  some 
albumin. 

Sw/ar  (grape  sugar)  is  observed  in  individual  cases  in  very  small 
quantities.  After  partaking  freely  of  cane  sugar,  this  may  appear  in 
the  urine. 

Bile  aeids  are  likewise  observed  in  very  small  quantities  in  nornial 
urine. 

Fctt  is  recognizable  generally  only  in  microscopical  drops  (or  only 
in  ether  extract),  and  is  found  when  the  food  has  contained  a  great 
abundance  of  fat,  as  of  cod- liver  oil. 


406  SPECIAL  DIAGNOSIS, 

(B)  Pathological  Urine. 
Anomalies  in  the  Quantity. 

Increased  amount  (polyuria)  is  observed. 

1 .  In  a  watery  condition  of  the  blood,  in  the  different  forms  of 
ansemia  or  hydrseraia.  The  increase  here  is  never  very  great:  2000 
grammes  or  less ;  there  may  be  no  increase,  and  if  the  heart  is  leak 
(see  below)  it  may  even  be  diminished. 

2.  In  the  different  forms  of  contracted  kidney,  and  this  in  conse- 
quence of  the  accompanying  hypertrophy  of  the  left  ventricle,  whiA 
causes  increased  pressure  in  the  whole  arterial  system,  and  thus  also 
in  the  renal  arteries  (here  even  to  3500  grammes  or  more).    Here  the 
chief  cause  of  the  polyuria  is  the  increased  arterial  pressure  from  the 
increased  action  of  the  heart  (see  below). 

3.  When  the  exudation  or  transudation  in  the  serous  cavities  of  tb 
body,  or  the  fluid  in  the  cellular  tissues  (oedema),  is  resorbed,  the  dail 
excretion  of  urine  sometimes  amounts  to  four  thousand  grams  or  mor< 
The  increased  arterial  pressure  from  quickening  of  the  action  of  tb 
heart,  which  occurs  at  the  same  time,  is  also  a  prominent  factor  i: 
producing  polyuria. 

4.  In  diabetes.  Both  diabetes  insipidus  and  mellitus  (mellitaria 
manifest  themselves  by  the  increase,  often  an  enormous  amount  ( 
urine:  4000  to  10,000  grammes,  and  more.  Sometimes  in  diabeU 
mellitus  there  is  only  a  moderate  polyuria,  or,  for  a  time,  in  this  dii 
ease  there  is  even  complete  absence  of  polyuria  (diabetes  decipiens 
(See  under  Specific  Gravity  and  Sugar  in  the  Urine.) 

5.  As  a  necessary  consequence  of  abnormal  thirst,  polydipsia,  as 
is  sometimes  particularly  observed  in  hysteria. 

In  this  connection  we  must  further  mention  the  quite  temporal 
polyuria  which  sometimes  occurs  in  nervous  persons  after  great  ment 
excitement.  Finally,  there  is  the  polyuria  which  occupies  a  place  I 
itself,  resulting  from  an  obstruction  somewhere  in  the  urinary  pa 
sages,  where  the  urine  is  held  back,  and  then  the  passage  aga 
becomes  free  (see  under  Obstruction). 

Finally,  we  must  briefly  refer  to  some  drinks  which  temporcri! 
increase  the  amount  of  the  urine,  as  coffee,  beer,  and  wine,  whic 
increase  the  quantity  of  urine  more  than  the  amount  of  water  repr 
sented.  Likewise  there  are  to  be  mentioned  certain  articles  of  dii 
which  have  the  same  effect,  partly  in  that  thej  increase  the  bloo< 
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pt«88ure  by  a£fecting  the  action  of  the  heart,  partly  in  that  they  stim- 
date  the  secreting  action  of  the  kidneys. 

In  the  above  pathological  conditions,  where  we  do  not  have  a 
wmoval  from  the  organism  of  water  that  has  accumulated  there,  then 
the  polyuria  must  be  made  up,  of  course,  by  imbibing  an  increased 
imount  of  drink  (polydipsia).  Whether  we  have  the  increased  thirst 
from  increased  loss  of  water,  or  whether  the  polyuria  is  the  result  of 
the  polydipsia,  is  not  entirely  clear,  especially  in  many  cases  of  dia- 
betes insipidus.  In  diabetes  mellitus  the  polyuria  is  probably  only  a 
purely  secondary  result  of  the  polydipsia,  which,  in  turn,  is  to  be 
regarded  as  the  consequence  of  the  glukeemia  (Cohnheim). 

Mmytion  in  the  amount  of  urine,  under  some  circumstances  even 
to  the  extent  of  not  passing  any  (anuria),  occurs : 
I       From  diminution  in  the  secretion  of  urine : 

1.  In  the  loss  of  water  in  other  ways :  in  severe  sweating  (see, 
•Iw,  Normal  Urine) ;  in  any  kind  of  severe  diarrhoea,  particularly  in 
Asiatic  cholera,  where  for  days  together  there  is  continuous  anuria. 
Thus,  also,  during  the  formation  of  a  pleuritic  or  peritoneal  exuda- 
tion, where  fever  is  to  be  taken  into  account  as  a  cause  (see  below). 

2.  In  fever,  and  largely  in  consequence  of  the  loss  of  water  in 
other  ways ;  by  increased  perspiration  and  the  greater  loss  of  water 
by  the  lungs. 

3.  By  reduced  blood- pressure  resulting  from  the  diminished  work 
^'f  the  heart;  hence,  in  diseases  of  the  heart-muscle:  incompensation 
J^valmlar  disease,  in  weakening  of  the  hypertrophic  heart  of  con- 
ned kidney,  in  emphysema,  in  all  the  diseases,  frequently  men- 
^<^ned,  which  harmfully  affect  the  action  of  the  heart.  In  these 
<^QditioDs  the  amount  of  the  urine  is  the  chief  means  of  forming  a 
judgment  of  the  course  of  the  disease,  and  furnishes  the  indications 
for  treatment. 

4'  In  acute  nephritis,  subacute  and  chronic  nephritis,  except  con- 
^'^cted  kidney  (regarding  which  see  also  under  3).  In  these  diseases, 
ilso,  the  amount  of  the  urine  is  a  symptom  which  indicates  the 
severity  of  the  case.  In  acute  nephritis  there  not  infrequently  is,  for 
*  time,  anuria. 

5.  From  suppression  of  urinary  secretion  due  to  nervous  causes, 
Specially  in  a  still  indistinct  reflex  way  in  trauma,  as  from  operations 
Meeting  the  abdomen. 

Also,  there  may  be  a  less  quantity  of  urine  from  difficulty  in  mic- 
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tarition ;  from  a  very  narrow  stricture  of  the  urethra  (surgery);  froii 
retention  in  the  bladder ;  from  obstruction  in  the  ureters.  In  regul 
to  the  latter,  when  one  kidney  is  cut  off,  the  other  generally  Yictri- 
ously  performs  the  work  of  both ;  but  there  may  also  be  anuria  wbea 
one  ureter  is  closed,  as  from  stone  in  the  kidney,  and  this,  in  £ut, 
from  a  kind  of  reflex  suppression  in  the  other  kidney  (see  Shock). 

The  great  zeal  in  using  the  catheter  in  recent  times  has  given  QS 
as  a  result,  among  other  things,  the  knowledge  of  the  fact  that  in 
health  with  every  urination  the  bladder  is  completely  emptied,  even 
to  a  few  drops.     If  a  certain  amount  of  urine  remains  in  the  bladder 
(residual  urine)  there  is  a  pathological  cause  for  it.     This  may  be  a 
purely  mechanical  hindrance  to  the  emptying  of   the  bladder,  is 
stricture,   hypertrophy  of  the  prostate,  urinary  calculi ;  or  it  may 
result  from  the  mechanical  hindrance,  atony  of  the  bladder ;  or  there 
may  be  primary  nervous  paresis  of  the  detrusor,  as  occurs  in  tabes 
and  in  all  diseases  of  the  lumbar  cord.     The  amount  of  residual  arine 
is  said  to  be  tolerably  constant ;  it  is  measured  by  having  the  patieit 
pass  his  urine,  and  then  use  the  catheter  immediately  afterward. 

Color  and  Transparency  of  the   Urtn€  in  Disease. 

Primarily,  the  color  varies  according  to  the  degree  of  concentrsdoa, 
in  the  same  way  as  in  normal  urine ;  and  as  in  health,  so  also  iit 
general  in  disease,  it  stands  in  a  certain  relation  to  the  amount  of  the 
urine :  the  greater  the  amount  the  clearer  the  urine.  But,  like  the 
variations  of  quantity  from  the  average,  the  changes  in  the  color  of 
the  urine  are  also  much  more  significant  in  disease  than  is  the  ctf^ 
in  normal  urine.  The  scale  of  colors  of  the  urine  passes  fh)m  the 
almost  colorless  to  the  straw-yellow,  reddish,  red-brown,  even  brotni- 
black.  It  is  not  necessary  to  have  a  very  exact  determination  of  the 
color  of  the  urine  by  comparing  it  with  those  of  a  table  of  colors,  a» 
was  proposed  by  Vogel,  because  it  could  only  have  a  value  in  deter- 
mining the  degree  of  concentration,  and  generally  for  this  the  specific 
gravity  is  much  more  exact  (see). 

Patients  with  cirrhosis  (without  icterus,  which  see)  sometimes  [«•• 
urine  that,  in  proportion  to  its  amount,  is  very  dark.  Anaemic  (chlo- 
rotic)  persons,  on  the  other  hand,  often  pass  remarkably  clear  urine. 

In  fever  the  urine  is  relatively  dark — reddish  or  brownish-red  (^ 
below,  Urobilin. 
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In  diabetes  mettittu  there  is  a  peculiarity  in  the  very  striking  con- 
ttidiction  between  the  clear  color  and  great  amount  of  the  urine  on 
&e  one  side,  and  its  high  specific  gravity  upon  the  other,  which  is  of 
jiagnostic  importance. 

Ab  special  pigments  of  the  urine,  the  following  are  to  be  men- 
tioned: 

1.  Color  due  to  the  increase  in  the  normal  pigments.   Two  of  these 
come  into  consideration  here : 

Indieany  occurring  in  increased  amount  may  sometimes  give  to  the 
urine  a  bluish  or  bluish-black  color,  if  it  has  been  decomposed  in  the 
urinary  passages  and  changed  into  indigo-blne  ;  but  very  often  we  do 
itot  recognize  that  the  urine  contains  more  indican,  because  indigo 
hs  not  yet  been  formed.  Hence,  when  there  is  a  suspicion  of 
indican,  or  if  we  wish  to  make  use  of  its  possible  presence  for  the 
purposes  of  diagnosis,  even  when  the  urine  appears  to  be  perfectly 
normal,  we  must  examine  it  with  reference  to  this  substance.  When 
nrine  containing  indican  has  been  standing  for  some  hours,  it  can 
generally  be  recognized  by  the  bluish  shimmer  of  the  residuum,  from 
the  drops  of  urine  from  the  upper  part  of  the  urine-glass  sprinkled 
and  spread  out  as  thin  as  possible,  and  sometimes,  also,  by  a  bluish 
ilm  upon  the  surface  of  the  urine.  Besides,  all  of  the  urine  is  some- 
times blackish-blue,  and  this  is  most  markedly  the  case  when  the 
ttrine  putrefies  (for  its  chemical  reaction,  see  below). 

Indican  urea  —  that   is   increase  of  the  indican — occurs:    when 

Aere  is  accumulation  of  the  intestinal  contents,  especially  of  the  con- 

^Bt8  of  the  small  intestine,  hence  in  occlusion  of  the  intestine  from 

*^y  cause,  as  peritonitis  or  obstinate  obstipation ;    likewise,  in  all 

lorms  of  severe  cachexia,  as  well  as  in  Asiatic  cholera ;  lastly,  in 

^'^ividual  cases  in  health. 

f^robiliny  if  it  exist  in  considerable  quantity  in  the  urine,  colors  it 

^  decided  red  or  brownish-red.     The  foam  of  the  urine  sometimes 

^fcs  yellowish-red  or  yellowish-brown. 

.      While  there  is  only  a  small  quantity  of  it  in  health,  it  is  abundant 

^^  febrile  diseases  and  where  there  is  at  any  time  resorption  of  large 

Usions  of  blood.     When  there  is  a  marked  separation  of  it  which 

tinues  for  some  time,  a  brownish  discoloration  of   the   skin   is 

^^rved  in- the  so-called  urobilin-icterus,  though  there  is  still  dispute 

to  its  nature. 

Proof  of  the  increase  of  indican :  The  following  reaction  establishes 
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the  presence  of   indican  in  increased  amount,  because  it  does  ix^ 
operate  in  the  presence  of  the  small  quantity  found  in  normal  ari^e 
We  mix  equal  parts  of  urine  and  fuming  nitro- muriatic  acid  ia  i 
reagent  glass ;  into  this  we  drop  two  to  three,  or  at  most  four,  dro/v 
of  a  concentrated  solution  of  chlorinated  potash  ;  immediately,  or  afbr 
a  few  seconds,  there  is  formed  just  beneath  the  surface  a  blae-bbcl: 
cloud — indigo-blue.    By  stirring  the  solution  of  potash  in  the  arine  we 
obtain,  according  to  the  quantity  of  indigo  formed,  a  more  or  lew 
dark  coloration  of  the  whole  fluid.     If,  then,  we  add  a  few  drop  of 
chloroform  and  agitate  (not  shake)  the  reagent-glass  several  times,  ve 
have  the  blue  color  at  the  bottom  from  the  settling  of  the  chloroform 
(it  becomes  green  if  too  much  of  the  solution  of  chlorinated  potash 
has  been  added,  from  the  further  oxidation  of  the  indigo-blue). 
•  Proof  of  urobilin.     1.  Spectroscopic :  Absorption  bands  in  greea- 
blue,  between  Frauenhofer's  lines  b  and  F  (sometimes  it  is  necessary 
to  dilute  the  urine  with  water,  in  order  to  be  able  to  make  the  exami- 
nation).    2.  Chemically :  We  add  ammonia  to  the  reddish  urine  ii 
the  reagent-glass.      If  there  is  much  urobilin   there,  it  graduaDj 
becomes  a  clear  green  ;  it  is  then  filtered ;  and,  sometimes,  upon  the 
addition  of  a  few  drops  of  a  watery  solution  of  chloride  of  zinc,  there 
appears  the  rose-red-greenish  fluorescence  that  is  peculiar  to  urobilin* 

2.  Discoloration  of  the  urine  from  the  presence  of  the  colcrmg- 
matter  of  the  blood,  and  of  the  bile.  That  of  the  blood  colors  the  nrine 
variously  according  to  the  amount  that  is  mixed  with  the  urine,  abo 
whether  it  is  fresh  or  has  been  changed,  and  according  to  the  original 
color  (concentration)  of  the  urine :  flesh-red  or  blood-red  with  green- 
ish shimmer  with  the  light  passing  through  it,  corresponding  to  tlie 
dichrotic  behavior  of  the  blood ;  or  an  untransparent  brown,  eren 
blackish.  Frequently  the  bloody  color  is  easily  recogniied;  bot, 
generally,  the  reaction-test  for  blood  coloring-matter  is  necessary  (see 
Coloring  Matter  of  the  Blood). 

Coloring-matter  of  blood  occurs  in  the  urine :  1.  In  hematuria,  ind 
this  in  the  sediment.  It  is  circumstantially  described  in  the  section 
on  Admixture  of  Blood  with  the  Urine.  2.  In  haemoglobinnria. 
In  this  condition  the  haemoglobin  is  found  entirely  dissolved  or  in 
granular  lumps,  but  no  red  blood-corpuscles,  or  very  few,  are  found 
in  the  urine.  This  results  from  haemoglobinaemia  (see  p.  271),  and 
this  condition  may  arise  from  very  difierent  causes:  from  poisons 
(chlorate  of  potash,  mineral  acids,  arsenical  solutions,  pyrogallic  acid. 
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hthol,  poison  of  the  edible  mushroom^  helvella  esculenta ;  after 
cusfuBion  of  animal  blood,  as  of  lamb*s  blood) ;  in  infectious  diseases 
scarlet  fever,  abdominal  typhus,  malaria,  syphilis) ;  after  extensive 
ms ;  lastly,  we  have  to  mention  a  form  of  haemoglobinuria  which 
curs  as  an  independent  disease — paroxysmal  hsemoglobinuria. 
Coloring  matter  of  the  bile  exists  in  the  urine  in  icterus  (icteric 
line).  Such  urine  is  most  frequently  a  beer-brown,  sometimes  brown- 
;reen,  or  even  black.  If  the  urine  of  icterus,  as  is  very  seldom  the 
ase,  is  very  thin,  then  it  may  have  a  golden- reddish  tone.  The 
Ebim  that  forms  when  it  is  shaken  is  then  highly  characteristic :  from 
dear  to  dark  yellow,  green-yellow,  even  brownish.  (Regarding  the 
diemical  tests  for  bile  coloring-matter,  and  more  particularly  regard- 
ing its  presence  and  that  of  the  bile  acids  in  the  urine,  see  section  on 
Cdoring  Matter  of  the  Bile.) 

3.  Staining  of  the  urine  from  medicines.  It  is  very  important  to 
leeognize  these  changes  in  color,  so  that  one  may  be  on  the  guard 
tgiiDBt  deception  by  confounding  them  with  the  coloring  matter  of 
tiiebile  and  the  blood. 

The  chrysophanic  acid  contained  in  rhubarb  and  senna  passes  off 
\f]  the  urine.  It  colors  the  urine  slightly,  making  it  at  most  a  little 
liTownish,  if  it  is  normally  acid ;  but  if  it  is  alkaline,  or  is  made  so, 
then  it  becomes  a  purplish-red. 
After  taking  logwood,  alkaline  urine  also  becomes  reddish  or  violet. 
Santonin  colors  the  urine  yellow  or  greenish-yellow,  with  a  yellow 
fcMn;  upon  the  addition  of  an  alkali  the  color  changes  to  red.  Picric 
wid  makes  the  urine  yellow,  but  there  is  no  change  in  color  after 
clwinging  the  reaction. 

Carbolic  acid,  naphthalin,  creasote,  and  other  preparations  of  tar, 
w  well  as  the  inftision  of  the  leaves  of  uvae  ursi  (arbutin)  produce  a 
greenish  or  greenish-black  color  of  urine. 

Brownish  or  blackish  discoloration  of  the  urine  after  standing  for 
Wffle  time  in  the  air  is  observed  in  patients  with  melanotic  tumors, 
l>ecau8e  the  pigment  which  forms  the  coloring  matter  of  the  blood  in 
those  tumors  passes  off  by  the  urine.  A  similar  behavior  of  the  urine 
w  found  in  the  presence  of  an  abnormal  amount  of  pyrocatechin,  an 
extremely  rare  occurrence. 

Trarnparenet/  of  the  urine.  A  loss  of  transparency  by  turbidness 
n^ay  take  place  even  in  normal  urine  when  it  has  been  allowed  to  stand 
(see  above).     Urine  that  is  turbid  when  passed  is  always  pathological. 
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This  is  the  case,  first  of  all,  in  nephritis,  in  consequence  of  the  pres- 
ence of  organized  constituents ;  in  all  diseases  of  the  urinary  passages, 
for  the  same  reason  (here  particularly  on  account  of  mucus);  but 
especially  in  severe  cystitis,  because  the  urine  in  this  conditioD  is 
alkaline  when  it  is  passed  (alkaline  fermentation  in  the  bladder),  aad 
hence,  besides  the  organic  constituents,  contains  a  deposit  of  phos- 
phates. Admixture  of  blood  and  pus  always  makes  the  urine  turbid 
to  some  extent.  The  most  striking,  and,  at  the  same  time,  the  rarest 
kind  of  turbidness  is  that  caused  by  fat  in  the  urine,  chyluria.  Here 
the  urine  is  milky,  as  if  mixed  with  pus  (galacturia)  from  the  emulsi- 
fied fat ;  or  it  contains  large  drops  of  fat  or  fat-bubbles  swimming 
upon  its  surface  (lipuria).  By  shaking  the  urine  up  with  ether  it 
becomes  clear.  But  when  it  is  allowed  to  stand,  part  of  the  fat  settles 
as  a  sediment,  and  part  forms  a  cream-like  layer  on  top.  (See  further 
r^arding  Chyluria.) 

The  Specific  Gravity  of  the  Urine  in  Disease. 

The  specific  gravity  of  the  urine  may  vary  from  a  little  over 
1000  to  over  1060  (in  diabetes  mellitus).  Apart  from  certain 
special  admixtures  (we  mean  particularly  sugar,  which  increases  the 
specific  gravity  without  changing  its  color,  and  the  special  pig- 
mentary admixtures,  which,  on  the  other  hand,  darken  the  color 
without  essentially  adding  to  the  specific  gravity),  almost  always  in 
disease,  as  in  health,  a  scanty,  dark  urine  has  a  high  specific  graritj: 
an  abundant,  clear  urine,  a  low  specific  gravity.  According  to  Hsesflr 
and  Neubauer,  from  the  specific  gravity  we  can  obtain  an  approxima- 
tion to  the  amount  of  solid  constituents  of  the  urine  by  multiplying 
the  last  two  figures  of  the  specific  gravity  by  2.33.  This  product 
represents  the  quantity  of  solid  constituents  in  1000  grammes  of  the 
urine.  If  we  have  1200  grammes  of  urine  with  a  specific  gravity  of 
1021,  then  1000  grammes  of  this  contains  21  X  2  33  =  48.93  grammrt 
of  solids,  and  the  whole  amount  =  58.7  grammes.  But  not  much 
has  been  said  regarding  the  change  of  material  upon  which  it  chiefly 
depends,  because  the  different  solid  constituents  of  the  urine  hare 
very  different  specific  gravity,  particularly  urea,  which,  as  compared 
with  chloride  of  sodium  is  as  2  to  3.  Hence,  we  can  never  draw  defi- 
nite conclusions  from  the  specific  gravity  alone,  and  even  where  w« 
can  exactly  determine  the  solids,  as  by  examining  the  Tarioos  material 
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binges,  the  qaantitative  determination  of  the  urea  or  of  the  nitrogen 
'^^dispeDsablj  necessary. 

Ae  chief  valae  in  the  determination  of  the  specific  gravity  with 
Mrence  to  diagnosis  consists  in  the  following : 

I  High  specific  gravity  with  clear  and  abundant  urine  points  to 
dbetcs  mellitas.     We  may  even  say  that  a  specific  gravity  of  1040 
\.   ind  over,  the  urine  being  clear,  can  only  be  caused  by  sugar,  and 
knee  is  pathognomonic  of  diabetes. 

2.  Repeated  or  continued  examination  of  the  urine  in  general 
\  CDgorgement  is  of  value,  because  this,  as  well  as  the  quantity  of  the 
•i    vine,  measures  the  labor  of  the  heart. 

It  is  not  unimportant  to  know  further : 

3.  A  low  specific  gravity,  when  there  is  a  small  amount  of  urine 
I    ihich  is  often  high  colored,  occurs  in  nephritis  from  diminished  excre- 
tion of  urea,  also  in  severe  diarrhoea  and  vomiting. 

Reaction  of  Urine  in  Disease. 

For  the  reasons  previously  given  (under  Reaction  of  the  Normal 
Urine),  the  reaction  of  the  urine  is  reliable  only  a  short  time  after  it 
hiB  been  passed. 
Neatral  or  alkaline  reaction  of  the  urine  is  met  with  in  sickness : 
[       1.  Under  the  same  conditions  that  make  it  neutral  or  alkaline  in 
[    health. 

2.  When  there  is  resorption  of  transudates  and  exudation  in  the 
cavities  of  the  body,  also  from  large  efi'usions  of  blood,  especially  in 
thepleara  and  peritoneum. 

3.  With  dilatation  of  the  stomach,  and  particularly  if  the  contents 
of  die  stomach  must  frequently  be  brought  up,  either  by  vomiting  or 
Artificially.  The  reason  given  is  that  the  blood  and  the  organism 
low  their  acidity  because  free  HCl  is  not  again  resorbed  (?)  (See 
above,  under  Reaction  of  the  Normal  Urine.) 

i  Considerable  admixture  of  blood  or  pus.  In  the  cases  of  alka- 
line nrine  previously  mentioned  the  urine  is  clear,  or  is  turbid  from 
the  deposit  of  phosphate;  it  contains  no  bacteria,  or  only  a  few. 

5.  With  alkaline  fermentation  of  the  urine  in  the  bladder.  This 
•^companies  severe  forms  of  cystitis.  Here  the  urine  is  turbid, 
wcanse  of  the  presence  of  pus-corpuscles,  abundant  bacteria,  deposit  of 
triple-phosphates,  urate  of  ammonia,  carbonate  and  phosphate  of  lime 
and  magnesia.     Sometimes  it  has  a  peculiar,  urinous  smell,  and  is 
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poDgen:  from  the  free  mmmonia.     Bj  this  ktter  a  strip  of  redlitmi 
pap«er.  jus:  heM  free  orer  the  fiaid.  b  colored  blue. 

Fanher  reganling  the  formel  constitaents  of  simple  alkaline  QiiM^ 
and  tha:  vLich  has  been  the  subject  of  alkaline  fermentatioOf  M 
iiLdrr  Seiimeni. 

Tie  acfiiiT  of  the  urine  may  be  determined  by  a  simple,  ht 
rei"y  no:  rerr  accurate,  method :    Prepare  a  10-per-cent  solution  i  ' 
*.^::^::c  >>ia   1  of  s«>ia  to  9  of  distilled  vater),  and  poor  this  froaa 
l-urerre  :l:o  the  nrine  until  a  piece  of  very  sensitive  litmus  bccomei 
I  >je.    1  ccm.  of  the  soda  solution  corresponds  to  0.0063  of  oxalic  acii 

W:rk5  upL*n  analysis  of  the  urine  teach  the  more  exact  methods. 

Pathdo'ji^al  Odor  ot  the  Urine, 

Hf-re  we  sius*  mention  as  worthy  of  recognition  the  pathologiol 
5f  riar:-T>s*  fr.'S  the  oior  of  normal  urine.  A  urinous,  more  or  lesi 
T-r.r-i.:.  inmoniacal  odor,  in  cases  of  severe  cvstitis,  shows  ammo- 
n.ira'  :rr:zrr.ra::>n  :n  the  urine  that  is  passeil.  Then  there  is  the 
re^-.er:  :•:  r  '■ht:.  the  urne  is  mixed  with  feces,  whether  theadmix- 
nr;  rAl^t'>  j'-Aoe  af:er  the  urine  is  passed  ^see  Contamination,  p.  399), 
.  r  •» ":  t  :":.rr ::  has  tiken  place  firom  communication  between  the  bladder 
i-  ;  ::.t  .- :t<::i.e,  w::h  discharge  into  the  bladder. 

7:  :■  71  't>'  :>-caMe,  an!  a:  the  same  time  diagnostically  important, 

.-   -    :*  ::  r  ur.r/e  :>  :he  fnizy  apple-odorl  or  like  chloroform.    Tbc 

>..:-:..  •:  -•:./:.  ':.&>  this  wcoliar  <Jor  seems  to  be  acetone  (Fetters) 

v.  "...■•;  -fc":!:  :>  sail  laier  regarding  Acetone].     The  urine  which 

>  .\>  ■    -••-'.  -T'.  T.  :r.e  ai  l:i>>n  of  chloride  of  iron,  sometimes  gives  a 

":..,:..         ■:•;  :^4."^:::-   "ciioride-of-iron  reaction,"  Gerhardt),  which 

v'    -.  V  -      -  -^<:r.:-   ::  a^:>.iace:ic  acid  (see  further  below).     Usuallj 

.'  -     •'■'-<>  r.-. >Tv  r:-"*::ceaMe  in  the  breath  of  the  patient 

i^  -      .  :..:  ur.r.:,  ar^i  ;:  may  W  n\.*ticed  in  the  breath  alone 

V   .   ? .  V       ' :  :   >  ;>i>frTed  in  individual  cases  of  diabetes  mellitos 

*;  .^v  ■;•.  .."s    7.  :jt"ri«:c  o>ma  or  as  the  precursor  of  this  con 

:  ,'.  >    ;\  >:n.  isi  indeed,  often  for  a  long  time,  withou 

•    *      ^  ^  .•■•'•>.-      •  *     ■•*••-  t 

^.  ^     •.  -s  :vj.v  >ir  vr.T*r:ed  to  the  urine  bv  medicines:  aflei 
*v     :        :..    -r.f. '^  /ft  •».::?:  after  cnbebs  and  copaiva,  the  aromatic 

y...      ^  >:,;..  r:.;Ms  T.-rf.  >«xi  «!$j^eoa21y  urine  that  contains  pus 
.v^y.v,-!^  VI  .'>{  -vsc;:':  .-f  ."^rra-a  ccganism^  sulphuretted  hydrogen 
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liydrothionic  urine.     Sometimes  this  fermentation,  with  the  develop- 

BMaat  of  solphuretted  hydrogen,  seems  to  take  place  in  the  bladder 

Xtjstitis).     On  the  other  hand,  if  the  urine,  when  first  passed,  is 

'  tictf,  and  upon  being  promptly  examined  is  found  to  contain  sul- 

^nretted  hydrogen,  it  is  probable  that  there  has  been  resorption  of 
'  8E,into  the  blood  or  into  the  bladder  from  the  intestine,  or  from  a 

4qK>t  of  pus  in  the  neighborhood  of  the  bladder ;  under  which  circum- 
•  stances  the  general  symptoms  of  poisoning  have  recently  been  observed. 

Urinary  Sediments. 

We  are  to  call  to  mind  the  sediments,  previously  mentioned,  which 
nay  occur  in  normal  urine.  On  the  other  hand,  these  same  sedi- 
ments may  sometimes  be  observed  as  pathological  signs,  as  is  shown 
ID  what  follows : 

All  formed  constituents  which  separate  when  the  urine  is  allowed 

to  stand  are  reckoned  as  ''sediments,"  whether  they  can  be  recog- 

niied  with  the  naked  eye  or  only  under  the  microscope,  or  whether 

ftey  are  organized  or  are  really  "deposits.**     As  previously  men- 

'  tioned,  in  order  to  examine  the  sediment  it  is  desirable  carefully  to 

poor  off  from  the  vessel  containing  the  urine  the  upper  part ;  the 

lower  turbid  or  already  settled  portion  is  to  be  put  into  a  glass  with  a 

pointed  bottom,    and  again  allowed  to  settle.      Then   follows   the 

tttmination  with  the  naked  eye  and  with  the  microscope.     For  the 

latter,  we  take  up  some  of  the  sediment  with  a  pipette  by  introducing 

It  closed  by  one  finger  upon  the  upper  end  to  the  bottom  of  the 

pointed  glass,  when  it  is  to  be  opened  again  for  a  moment,  then  it  is 

Withdrawn  and  carefully  wiped  off,  and  a  drop  of  its  contents  allowed 

to  Sow  upon  an  object-glass.     [A  slide  with  a  depression  in   the 

centre  making  a  shallow  cell  is  very  convenient,  since  a  larger  drop  can 

be  examined  at  each  time.]     Upon  this  we  place  a  glass  cover,  and 

examine  it  with  a  magnifying  power  of  about  400  diameters.     If  the 

sediment  is  very  scanty,  we  are  to  focus  the  microscope  so  as  first  to 

examine  the  edge  of  the  covering-glass.      It  may  happen  that  the 

sediment  is  so  scanty  that  we  cannot  see  anything  at  the  bottom  of 

the  glass  with  the  leaked  eye,  but  by  carefully  removing  a  drop  from 

the  bottom  of  the  glass  and  placing  it  under  the  microscope  we  may 

possibly  make  out  formed  constituents,  as  a  few  casts  (contracted 

kidney). 

It   is   necessary  to  color    the   urinary   preparations    only    when 
examining  for  certain  microorganisms  (see  below). 
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1.  Sediments  of  Organic  Bodies  or  their  Direct  Proiw^. 

MiLcus,  Physiologically  this  exists  only  in  small  quantities.  It 
is  increased  in  all  diseases  of  the  urinary  passages,  bat  espediDj 
in  cystitis,  and  also  in  fever. 

Some  mucous  forms  are  characteristic  :  In  the  form  of  minuto 
roundish  floccules,  the  size  of  a  millet-seed  or  the  head  of  a  pin,  thej 
are  tolerably  characteristic  of  mild  cystitis.  Under  the  microscope 
they  show  white  blood-corpuscles  lying  closely  to  one  another,  and 
they  are  apparently  conglomerations  of  white  corpuscles. 

In  the  form  of  threads,  one  to  two  centimetres  long — ^gonorrhceil  . 
threads — sometimes  more  purely  mucous  in  character,  and,  agtiSi 
containing  abundant  pus-corpuscles:  they  occur  in  chronic  gonoffhoei 
or  as  the  residuum  of  a  past  attack. 

Finally,  we  find  microscopical  mucous  threads,  cylindroids  (see 
Fig.  123,  p.  417),  which  may  be  confounded  by  the  inexperienced 
with  tube-casts.      The  origin  and  diagnostic  significance  of  these 
is  not  clear.     They  are  found  in   nephritis  by  the  side  of  the  caste, 
in  cystitis,  but  also  in  health.     They  are  distinguished  from  the 
urinary  casts  by  their  usually  being  of  considerable  length,  thrir 
mucus-thread  texture,  their  very  varying  thickness  (as  fine  as  threads, 
especially  at  the  end),  and  their  tape-like  appearance. 

Chemical  proof  of  mucus  in  solution  :  The  addition  of  acetic  add 
makes  a  flocculent  precipitate,  which  is  not  again  dissolved  by  an 
excess  of  acid,  nor  is  it  again  dissolved  by  heat,  as  is  the  case  with  a 
precipitate  of  urates  produced  by  acetic  acid. 

In  women  mistakes  may  arise  from  the  admixture  of  vaginal  mucua 
with  the  urine. 

Bloody  or  red  hlood-corpiiscles.  The  appearance  of  the  urine  variea 
very  remarkably  in  haematuria.  Sometimes  there  is  a  considerable 
bloo<ly  sediment,  not  infrecjuently  partly  coagulated ;  again,  only  a 
fine  deposit  of  red  blood-corpuscles  spread  out  evenly;  and  lastly, 
sometimes,  a  more  brown-red,  clear,  or  dark -brownish  sediment.  The 
red  blood-corpuscles  may  be  so  scanty  as  to  escape  detection  with 
the  naked  eye.  This  distinction  pertains  to  the  amount  of  the  blood 
and  its  having  been  for  a  longer  or  shorter  time  in  the  urine — that 
is,  with  reference  to  the  location  of  the  hemorrhage.  (Regarding  the 
color  of  the  urine,  see  p.  401.) 
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Bcmaturia  occurs : 

(a)  In  diseases  of  the  kidneys — that  is  to  say,  in  acute  and  chronic 
k«morrhagic  nephritis,  in  embolic  hemorrhagic  infarction  of  the  kidney 
(Talnilar  disease  of  the  heart),  in  septic 
hemorrhage  of  the  kidneys  (acute  en- 
docarditis), in  marked  engorgement  of 
the  kidney,  with  new  formations,  and, 
hstly,  in  injuries  to  the  kidney. 

(b)  In  certain  diseases  of  the  urinary 
pasages,  and  also  of  the  pelvis  of  the 
kidney  (nephrolithiasis,  tumors),  of  the 
bladder  (severe  cystitis,  tumors,  stone), 
of  the  urethra  (gonorrhoea  with  parasites 
of  the  urinary  canal ;  see  below). 

Moreover,  hsematuria  has  symptoma- 
tic significance  for  recognizing  diseases 
of  other  kinds.  Thus  it  occurs  in  scor- 
butus, morbus  Werlhofii,  haemophilia, 
ind,  kstly,  in  the  rare  hemorrhages  of 
tbe  kidney  or  urinary  tract  that  are  due 
to  leukaemia. 

From  the  appearance  of  the  sediment 
and  the  way  it  is  passed,  a  conclusion 
with  reference  to  the  location  of  the 
hemorrhage  and  the  kind  of  disease  will 
be  made  from  the  following  points  of 
view: 

A  small  amount  of  blood,  or,  at  least 
ft  not  too  abundant  quantity  of  blood, 
Qiuformly  mixed  with  the  urine,  the  color 
of  the  blood  being  retained,  or,  more 
frequently,   changed    into  a  brownish 
color,  points  to  a  hemorrhage  of  the  kid- 
ney.   That  this  is  its  source  can  be  more  certainly  proved  by  the 
microscope  showing  blood-casts  (see  below).     Where  there  is  renal 
hemorrhage,  the  blood-corpuscles  are  always  more  or  less  discolored, 
as  rings  or  shadows.     Cells  and  casts,  if  present,  are  stained  brown 

by  the  coloring-matter  of  the  blood.     A  brown  color  of  the  sediment 

27 


Cylindroids  (see  p.  416).  (Jaksch.) 
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and  of  the  urine  indicates  acute  hemorrhagic  nephritis.  The  sudcS.  ^ 
occurrence  of  bloody  urine,  with  valvular  disease  of  the  heart,  poi^nts 
to  renal  infarction.  Individual  red  blood-corpuscles  occur  in  x^^rj 
concentrated  urine  in  renal  engorgement. 

In  hemorrhage  of  the  pelvis  of  the  kidney,  especially  that  cai 
by  stone,  the  urine  usually  alternates  between  being  bloody  and 
from  blood,  and  this,  either  because  there  are  temporary  hemorrha^^® 
or  because  the  ureter  of  the  diseased  side  is  for  the  time  being  stoppeff"*^ 
and  then  the  urine  that  is  passed  only  comes  from  the  sound  su^^^- 
The  blood  may  for  a  time  escape  very  freely;  in  rare  cases  it  may 
passed  in  the  form  of  vermiform  coagula  (casts  of  the  ureter),  whi< 
give  great  pain  as  they  are  passed. 

Cystic  hemorrhages,  especially  in  villous  tumors,  may  be  so  free 
to  be  fatal.     The  urine  is  not  intimately  mixed  with  blood,  especially 
if  the  patient  lies  quietly  in  bed;  at  first  there  is  little  or  no  blood 0< 
each  urination ;  but  then,  again,  pure  blood  is  sometimes  passed.   On 
the  other  hand,  in  hemorrhage  from  the  urethra,  blood  comes  only  9t 
the  beginning  of  the  urination.     Here,  sometimes,  there  is  an  escape 
of  blood  between  the  urinations.     Works  upon  surgery  treat  more  ti 
length  of  hemorrhages  of  the  bladder  and  urethra. 

Microscopical  examination.  In  every  respect  this  is  the  most 
valuable  method  for  recognizing  hsematuria,  especially  from  the 
following  points  of  view:  1.  Because  the  separate  red  blood-corposcleB 
can  be  discovered  where  neither  the  fluid  portion  of  the  urine  nor  the 
sediment  shows  the  color  of  blood,  and  where,  also,  the  fluid  portion 
does  not  show  the  reaction  of  the  blood-pigment  (see  below),  i 
Because  it  alone  establishes  the  differential  diaji^nosis  between  bem*- 
turia  and  hsemoglobinuria.  3.  Because,  from  the  condition  of  the 
red  blood-corpuscles,  from  the  presence  of  possible  blood-casts  (see 
Casts),  we  can  sometimes  determine  that  there  is  renal  hemorrhage. 

In  haematuria  we  find  more  or  less  abundance  of  red  corposclea. 
In  decided  hemorrhage,  especially  from  the  lower  portion  of  the 
urinary  tract,  these  are  only  slightly  changed.  If  retained  for  some 
time  in  the  urine,  and  particularly  if  they  are  scanty,  as  in  reml 
hemorrhage,  they  are  smaller,  have  granular  contents,  or  are  more  or 
less  markedly  discolored.  If  they  are  very  pale,  then  we  have  the 
so-called  rings.  If  there  are  no  red  blood-corpuscles  in  a  urine  that 
is  bloody  and  certainly  contains  hsdmoglobin  (see  Examination  of  the 
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dissolved  portion),  or  if  they  are  very  scanty  in  a  urine  that  contains 
a  good  deal  of  haemoglobin,  then  we  have  hsBmoglobinuria  (which 
-  Bee). 

Besides  red  blood-corpuscles,  we  frequently  find  in  the  sediment, 
•ccording  to  the  disease  present,  still  other  formed  constituents :  in 
cystitis,  first  of  all,  white  blood-corpuscles,  phosphate  crystals ;  in 
nephritis,  casts  and  white  blood-corpuscles.  A  considerable  amount 
of  blood  in  the  urine  makes  it  somewhat  albuminous. 

With  women,  we  must  remember  the  possibility  of  being  deceived 
bj  the  menstrual  blood. 

Eamoglobin,      In  hsemoglobinuria  there  is  usually  a  brown   or 
^  brown-black  sediment,  which  consists  of  brown  flakes  and  fine  granular 
detritus.    A  few  red  blood-corpuscles  are  likewise  found.     If  casts 
and  epithelium  are  present,  they  are  often  colored  brown. 

PuM^  or  white  blood- corpuscles.  It  is  rare  that  a  considerable 
imount  of  pus  is  passed  by  the  urethra.  It  happens  if  a  neighboring 
depot  of  pus  breaks  into  the  urinary  canal :  in  perinephritic  abscess 
with  discharge  into  the  pelvis  of  the  kidney,  but  particularly  in  ab- 
Keeses  of  all  kinds  in  the  neighborhood  of  the  bladder.  Here  the 
discharge  of  pus  takes  place  suddenly,  and  after  a  short  time  the 
vine  becomes  normal  again.  But  the  discharge  of  pus  into  the 
binary  passage  may  continue  for  some  time,  or  it  may  indicate 
cystitis. 

Sediments  of  pus  or  white  blood-corpuscles  are  more  frequent, 
heing  caused  by  inflammation  of  the  mucous  membrane  of  the  urinary 
^ct,  or  by  nephritis.  In  the  latter  case  they  are  less  abundant  than 
in  the  former.  The  sediment  is  yellow  to  white,  in  nephritis ;  in 
catarrhal  cystitis  it  is  sometimes  very  like  phosphatic  sediment  (which 
we).  In  inflammation  of  the  urinary  tract,  generally  the  sediment 
(becomes  a  peculiar  compact  jelly,  from  mucus;  in  alkaline  urine,  it  is 
doe  to  the  mucous  swelling  of  the  white  blood-corpuscles  (see  above); 
in  nephritis,  it  is  quite  spongy. 

The  microscopical  examination  shows  the  white  blood-corpuscles 
more  or  less  changed  according  to  their  amount,  the  length  of  time 
they  have  been  in  the  urine,  and  the  reaction  of  the  latter.     In  alka- 
line urine  they  are  very  clear  and  much  swollen.     Of  the  diseases  of 
the  kidneys,  acute  hemorrhagic  nephritis,  and  sometimes  the  sub- 
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chronic  (chronic  parenchymatous)  nephritis,  show  a  relatively  abandaociK. 
amount  of  pus-corpuscles. 

To  a  slight  degree,  pus  makes  the  urine  albuminous ;  a  considenbl 
amount  of  albumin  in  the  urine  is  always  due  to  renal  albuminai 
When  the  quantity  of  albumin  in  the  urine  is  slight,  the  questio  --^ 
may  arise  whether  we  have  nephritis,  either  as  a  separate  disease 
as  a  complication  of  cystitis  or  pyelitis.     This  can  only  be  answerc 
by  the  infallible  sign  of  nephritis — that  is,  casts  in  the  urine. 

Fat-drops,  The  fat  accompanying  chyluria  may,  as  was  previously 
mentioned,  exist  in  the  urine  as  a  sediment,  but  also  as  a  creamJike 
or  swimming  layer,  or  in  the  form  of  large  drops.  We  must  remember 
that  it  may  be  due  to  impurities,  as  the  use  of  an  oiled  catheter.  The 
microscope  shows  minute  particles  of  fat  or  large  drops,  which 
markedly  refract  the  light.  In  the  first  case  the  fatty  character  of 
the  sediment  may  be  most  quickly  recognized  by  the  grease-spot 
formed  upon  paper  by  the  sediment  We  may  also  shake  it  up  with 
ether,  and  then  allow  the  ether  to  escape  by  evaporation. 

The  occurrence  of  fat-drops  free  and  attached  to  casts,  adipose 
white  blood-corpuscles,  is  very  important  in  diagnosing  large  white 
kidney. 

Epithelium,  We  find  in  the  urine  the  epithelium  of  the  urinarr 
passages  and  the  epithelium  of  the  renal  urinary  channels  [urinarj 
tubules].  In  addition,  in  women  we  have  very  frequently,  but  espe- 
cially when  there  is  leucorrhoea,  flat  epithelium  from  the  vulva.  The 
epithelial  cells  in  transition  are  everywhere  very  similar.  But  renal 
epithelium  is  usually  easily  recognized  as  such. 

While  in  normal  urine  only  individual  flat  epithelial,  and  some- 
times, caudate  cells  occur,  we  meet  a  large  quantity  of  the  three 
species  of  cells  named  in  inflammation  of  the  urinary  passages. 
Usually,  they  are  well  preserved.  It  is  misleading  to  form  a  conclu- 
sion from  the  kind  of  cells  as  to  the  location  of  the  inflammation 
(especially  whether  of  the  pelvis  of  the  kidney  or  of  the  bladden. 
The  vulva  being  excluded,  a  large  quantity  of  flat  epithelium  points 
to  the  bladder.  Abundant  caudate,  but  especially  overlapping,  ''  tile- 
like," roundish  cells  with  large  nuclei,  were  formerly  often  reganled 
as  characteristic  of  inflammation  of  the  pelvis  of  the  kidney ;  but 
more  recently  this  view  has  come  into  discredit. 
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ReDal  epithelia  occur  in  considerable  numbers  only  in  affections  of 
tie  kidney,  and  especially  in  nephritis.  If  their  form  is  well  pre- 
ttfved,  they  are  recognized  without  diflSculty  as  polygonal  or  round- 
comered  cells  of  peculiarly  sharp  contour,  with  large  oval  nuclei  and 
t  decidedly  granular,  often  yellowish-looking,  protoplasm.  They  are 
BBiall — not  larger  than  white  blood-corpuscles,  sometimes  smaller.  In 
leate  hemorrhagic  nephritis  they  are  often  coarsely  granular,  brownish 
ineolor;  in  the  large  white  (butter)  kidney,  but  sometimes  also  in  the 
first  disease,  we  not  infrequently  see  them  in  all  stages  of  fatty 
degeneration. 

Fie.  124. 


Epithelium  from  the  urine,  a,  h,  epithelium  from  the  bladder,  from  the  pelvis  of 
^sludoej;  c,  caudate  epithelium  (pelvis  of  the  kidney?),*  d,  renal  epithelium, 
Pwtly  chan^  into  fat. 

Regarding  cylindrical  epithelium,  see  under  Casts. 

Sknd%  of  tissue.  Shreds  of  connective-tissue  and  "  caseous 
cnimbs "  are  found  in  tuberculosis  of  the  urinary  apparatus. 

Particles  of  carcinomatous  tissue  are  separated  in  carcinoma,  but 

^^  more  frequently  found  in  carcinoma  villosum  of  the  bladder. 

^ly  particles  which  distinctly  show  the  structure  of  carcinomatous 

^'ssue  are  of  importance  here.      Single,  or,  also,  several  pretended 

cancer-cells  "  lying  close  to  one  another  have  no  diagnostic  value. 

Spermatozoa.  After  every  discharge  of  semen  these  are  seen  in 
^e  urine.  Hence,  they  are  not  unimportant  for  detecting  masturba- 
^<>n.  They  also  occur  in  spermatorrhoea.  Lastly,  sometimes  they 
^  found  after  epileptic  attacks ;  also,  now  and  then  with  severe 
diseases  of  all  kinds,  as  in  typhoid  fever  patients. 

Catts.  The  so-called  urinary  casts  (Henle,  1842)  are  incontestably 
we  most  important  form-elements  in  pathological  urine.     They  are 
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found  with  renal  albuminuria.  Aside  from  quite  individual  excep* 
tional  eases,  they  occur  without  simultaneous  albuminuria  only  in  one 
condition:  hepatogenous  icterus.  Here  they  have  no  diagnostie 
interest  further  than  that,  from  their  occurrence,  we  may  suspect  tlw 
presence  of  bile-acids  in  the  urine.  They  are  intensely  stained  lidi 
the  bile-pigment. 

We  concern  ourselves  only  with  the  occurrence  of  casts  with  albu- 
minuria.    By  their  presence  these  not  only  permit  a  conclusion  tbt 
there  is  a  disease  of  the  kidneys  which  causes  albuminuria,  but,  by 
their  quantity  and  character,  also  enable  us  to  diagnose  the  exact 
nature  of  the  disease.     Regarding  their  numbers  the  casts  are  scanty, 
and  then  usually  hyaline  (see  below),  in  engorgement  of  the  kidneys, 
in  fever,  in  physiological  albuminuria;    and,  lastly,  they  arc  tm- 
porarily  present  in  contracted  and  amyloid  kidney.     There  is  often 
here  a  sediment  which  is  scarcely,  or  not  at  all,  visible.     In  making 
a  preparation  we  must,  with  the  greatest  care,  take  a  few  drops  from 
the  bottom  of  the  urine-glass  and  examine  the  preparation  with  great 
thoroughness.     It  is  advantageous,  but  not  indispensable,  to  stain  an; 
casts  that  may  be  present  by  the  addition  of  a  little  gentian-viok 
solution  placed  upon  the  edge  of  the  covering-glass.     The  casts  ai 
very  abundant  in  acute,  and  frequently  also  in  chronic,  nephriti 
In  these  diseases  they  may  form  the  principal  portion  of  a  tolerab^ 
abundant  sediment. 

Variation  in  the  quantity  of  the  casts  is  to  be  observed  in  all  tl: 
diseases  named.  Sometimes  it  seems  as  if,  after  a  period  of  stagns 
tion,  the  casts  are  passed  in  greater  abundance.  This  is  not  vei 
rare  in  amyloid  nephritis,  also  in  acute  attaeks  of  nephritis. 

In  size  and  form  the  casts  vary  greatly.  We  will  speak  furth 
regarding  this. 

As  to  their  nature,  we  distinguish  the  following  kin<ls  of  casts : 

Hyaline  castH.  These  are  of  great  variety  as  to  length  ai 
breadth ;  sometimes  not  so  broad  as  a  white  blood-corpuscle  (th 
hyaline  casts),  and,  again,  five  or  six  times  as  broad  (thick  or  medii 
casts).  In  length  they  may  be  as  much  as  one  millimetre.  Th 
are  homogeneous  and  clear  as  water,  with  a  very  fine  outline,  hei 
often  very  difficult  to  see ;  the  ends  look  as  if  broken  off,  rounded, 
even  clubbed  (for  aggregation  of  substances  within  them,  see  belo' 
They  occur  in  company  with  other  forms  in  all  diseases  of  the  kidnt 
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liclmiTel;  hyalioe  casts  occur  moat  frequently  in  contracted  and 
iTloid  kidney,  also  in  fever  and  with  [renalj  engorgement. 

A  special  kind  of  hyaline  casts  are  the  vaxy,  so  named  from  their 
[]]  lostre  iu)d  usually  yellowish  color.  Sometimes  they  show  the 
ajloid  reaction  with  io<line  and  iodide  of  potassium — brown,  then 
ilet  iritb  sulphuric  acid.     We  cannot  form  a  conclusion  from  them 

to  the  nature  of  the  disease 

the  kidney ;  certainly  they 
e  not  pathognomonic  of  amy- 
id  kidney. 

.Udibons  to  the  hyaline,  and 
to  to  the  waxy,  casta  fre- 
lently  occur  in  the  form  of 
d  >Dd  white  blood-corpuscles, 
lud  epithelium,  crystals,  gran- 
lu  masses,  which,  in  turn, 
u;  show  urates,  phosphates, 


ItiMiinous  or  fat  granules,  and,  lastly,  bacteria.  Among  these 
wtJoDB  those  of  special  significance  arc  red  blood-corpusclcfi,  us  in 
*iiw)rrh>gic  nephritis,  possibly  adipose  renal  opithelia,  white  blood- 
"JWBcles  (granular  spheres),  and  free  fat-granules.  These  ajiposc 
^ems,  if  abundant,  are  important  for  tlic  diagnosis  of  large  white 
itty  kidney. 
In  some  cases  of  pyelonephritis  we  have  seen  hyaline  casts  which 
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were  split  like  a  pair  of  trousers.     These  might  possibly  have  tbe-ir 
origin  in  collective  tubes  (?), 

Casta  that  are  coarse  or  finely  granular  are  generally  hyaline,  ritt 
additions  to  their  contents,  as  above.  But,  especially  in  ua*' 
nephritis,  conglomerate  casts  of  albomin  in  lumps  and  granules  J^ 
occur  ;  sometimes  stained  or  mixed  with  hfematoidin. 

Blood  cfuts  are  conglomerations  of  red  blood-corpnscles  hr' " 
together  by  coagulation.  They  are  important  as  indisputable  signs  ^^^ 
renal  hiematuria. 

Epithelial  casts  are  either  hyaline  casts  with  the  addition  of  rea^* 
epithelium  (recognized  by  their   sharp   outline    and  distinct  li^*^ 
nuclei),  or  they  are  true  epithelial  tubes.     In  both  cases  thej  bar  ^ 
the  same  significance — the  free  desquamation  of  renal  epithdioiiv  * 
especially  as  it  occurs  with  acute  hemorrhagic  nephritis. 


■■  kLd  emit  of  red  blood -carpuida. 

(E  CHBORBT  ) 

Fig.  129.— Epithelial  cut.     (  Jakbck.) 

Casts  of  lumps  of  hsemoglobin  in  hsemoglobinuria,  urate-^raste  in  ihi 
newly  born  (uric  acid  infarction  in  connection  with  ammonium  ur*t«), 
and  casts  of  bacteria  in  pytemia  (?)  are  very  rare  occurrences. 

We  may  confound  casts  with   cylindroids  (see  p.  4HJ),  also  will 
threads  of  linen  or  other  adventitious  materials  in  the  urine.   Pnctict 
in  examining  and  cleanliness  guard  one  from  mistake 
Animal  ParaaUt. 

Ei^htJiococcus.  Shreds  from  echioococcus  bladders,  ecolices,  •'* 
met  with  in  the  urine  if  an  echinococcus  of  the  kidney  or  fmn  tb( 
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neighborhood  of  the  urinary  apparatus  breaks  into  the  urinary  passage. 
The  passing  of  urine  is  often  attended  with  severe  pain,  especially  by 
attacks  of  colic  during  its  transit  through  the  ureters.  They  may  be 
preceded  by  anuria  from  obstruction  of  the  urethra,  obstruction  of 
one  ureter,  and  "  reflex "  suppression  of  secretion  upon  the  sound 
side  (or  reflex  spasm  of  the  sphincter  vesicae). 

Distama  hcematobium,  an  exotic  from  Egypt,  located  in  the  roots  of 
the  portal  vein,  also  particularly  in  the  plexus  vesicalis,  causes  hasma- 
tttria.    The  eggs  of  the  parasite  make  their  appearance  in  ^he  urine. 

Strmgylus  gigas  located  in  the  pelvis  of  the  kidney  causes  pyuria 
and  hematuria. 

lOaria  sanguinis^  an  exotic  from  East  India,  Japan,  China,  and 
Aostralia,  located  in  the  large  lymph-vessels,  among  other  things 
causes  engorgement  of  the  lymph-vessels  of  the  bladder:  chyluria  (and 
likewise  galacturia,  see)  and  haematuria  (peach -red  urine).  Besides, 
the  urine  contains  embryo  filaria,  round  worms  of  delicate  structure, 
tying  in  a  fine  sheath,  with  lively  motion.  Its  width  is  about  that  of 
»red  blood-corpuscle ;  its  length,  two  to  three  millimetres. 

Oryuris  vermicularis,  tricJiomonas  vaginalis  (an  infusorium),  and, 
in  one  case  under  my  observation,  the  larva  of  a  fly,  musca  vom- 
itoria  (!),  may  become  mixed  with  the  urine  from  the  vagina. 

Vegetable  Parasites  and  Fungi, 

Normal  fresh  urine,  free  from  impurities,  is  not  entirely  free  from 

fiiugi  (see  p.  399).     A  number  of  bacilli  and  cocci  colonize  in  urine 

^**atha8  been  standing  for  some  time,  of  which  those  of  special  interest 

*JXj  the  ones  which  cause  alkaline  fermentation,  changing  the  urea 

^^to  carbonate  of  ammonia  (see  p.  402). 

The  micrococci  and  bacilli  of  alkaline  fermentation,  and,  with  them, 
^te  signs  of  this  fermentation — alkaline  urine,  crystals  of  triple- 
Pbcsphate  and  carbonate  of  ammonia  (see  below) — however,  occur  in 
fresh  urine  in  severe  cystitis,  particularly  as  the  result  of  the  use  of  a 
^^theter  that  is  unclean,  in  cases  of  weak  or  paralyzed  bladder ;  but 
^^is  is  no  doubt  also  caused  by  paralysis  of  the  bladder  alone,  and  the 
spontaneous  entrance  of  fungus  germs  through  the  urethra.  The 
^'^gi  produce  cystitis  by  the  fermentation  they  set  up,  and  this,  in 
^^^,  &vors  the  development  of  the  fungi.  If  these  schizomycetes 
•re  Yerv  numerous  they  may  form  the  greater  part  of  the  abundant 
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eedimeut.  Under  tlie  microscope  we  see  chiefly  the  chsio-SM 
(micrococcus  ureie,  micrococcus  nreae  liqulfaciens)  and  bacilli  (c 
bacillus  urew,  Leube),  not  so  long,  but  thicker  than  the  b 
tuberculoaia ;  all  these  forma  of  fungi  being  in  the  moat  lively  n 
It  is  the  presence  of  these  fungi  that  distinguiahea  simple  a 
urine  (see  p.  413)  from  nrine  that  is  alkaline  from  fermentation. 

Tubercle  bacilli  in  the  urine  are  an  absolutely  sure  sign  of  ulw-  j 
ating  uro-genital  tuberculosis.  But  in  this  disease,  especially  vhn  I 
there  is  tuberculosis  of  the  pelvis  of  the  kidney  or  of  the  kidney  rf  1 
only  one  side,  the  ureter  of  that  side  is  temporarily  or  permaDenilj 
stopped.  In  regard  to  the  occurrence  of  single  bacilli  having  the 
form  and  the  color- reaction  of  tubercle  bacilli,  compare  nhat  baa  bee& 
said  regarding  smegma  bacilli,  p.  400.  If  tubercle  bacilli  appear  »t 
all  in  the  urine,  they  are  generally  abundant,  not  infrequently  cve,*^ 

Fio.  ISO. 
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Pure  culture  nf  tuberelo  baeilli  iu  the  m-ino  in  tuberouloaii  of  the  geniU-uriiMij 
apparatus.  Zuin's  haiuuganenus  itumerBioann&twelftil  aje-pioos  Bo. 4.  Dnwn  irilh 
■  camera  luoids.    MagniBcd  uboul  I  IRQ.    Author'!  obMrratioii. 

in  tnasees  and  with  an  arrangement  which  reminds  one  of  a  pore 
culture.  Fig.  130  exhibita  an  excessive  development  of  this  kind 
(personal  observation).  In  purulent  urinary  sediment  they  can  be 
demonstrated  Just  as  distinctly  as  in  the  sputum.  If  there  is  decided 
aniemia,  wasting,  and  continued  fever,  as  well  as  in  cases  of  long- 
continued  gleet,  every  purulent  urinar)'  sediment  should  be  examined 
for  tubercle  bacillus. 
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6onococci(Nei8ser)occur  in  the  pus  of  recent  gonorrhoea  in  clusters, 
in  epithelial  cells,  and  in  pus-cells.  The  latter  circumstance  is  char- 
•cteristic  of  gonococci,  and  distinguishes  them  from  other  bacteria 
ihich  resemble  them.  Gonococci  are  chiefly  met  with  as  diplococci, 
ttd  Bince  the  individual  coccus  seems  to  be  divided  into  two  by  a 
bright  transverse  band,  it  often  makes  the  so-called  roll-form.  In 
^eet  and  in  persons  who  have  formerly  had  gleet,  but  have  for  years 

Fio.  131. 
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^ooocci  in  the  pus  from  the  urethra.     Zeiss's  homogeneous  immergion  one-twelfVh, 
eye-piece  No.  2      Drawn  with  a  camera  lucida.     Magnified  about  650. 

*^n  free  from  any  symptoms,  we  find  a  diplococcus  which  resembles 

^**6  gonococcus.     But  by  recent  investigations  it  has  been  discovered 

^t  even  in  the  urethral  secretion  of  persons  in  health,  who  have 

^ever  had  gonorrhoea,  there  occurs  a  diplococcus,  free  as  well    as 

^^closed  in  epithelia  (although,  of  course,  not    in  pus-corpuscles). 

'*^*^J8  diplococcus  has  a  form  very  much  like  the  gonococcus  (Lust- 

S^iten  and   Mannaberg).      The  gonococcus  is  to   be  stained    with 

^titian-violet  or  methylene-blue,  or  fuchsin,  and  then  rinsed  in  water. 

Pathogenic  fungi  which  circulate  in  the  blood  are,  in  individual 

^^^^es,  found  in  the  urine:    thus,  tubercle  bacilli  in   acute   miliary 

^bercnlosis,    equinia,    erysipelas    cocci    in    erysipelatous    nephritis 

V^ehleisen),  spirillum   recurrens  in  complicating  hemorrhage  of  the 

*^idney   (Kanncnberg),    pus-micrococci   in    pyaemia   and  endocarditis 

\  neichselbaum).     Also,  casts  of  micrococci  are  described  in  septic 

I^lrocesses  (Litten  and  others). 

Lastly,  in  cases  of  acute  nephritis,  bacteria  have  recently  been  found 
^Xi  the  urine  and  in  the  kidney,  which  have  been  regarded  by  different 
Anthers  as  the  specific  excitants  of  the  nephritis.  These  cases  are  too 
^uch  isolated  to  permit  us  to  form  a  definite  conclusion  as  yet. 
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A  small  form  of  sarcina  is  found  rarely  in  alkaline  ietmeutBtionk^ 
the  urine.     It,  as  well  as  the  other  fungi  named,  is  regardecfifdt 
cause  of  the  transformation  of  the  urea.     Leptothrix  buocaii^  ocem 
as  a  foreign  substance,  as  from  the  preputial  sac  (Huber). 

The  occurrence  of  the  yeast  fungus,  saccharomyceB,  in  urine  ooi- 
taining  sugar  is  not  unimportant.  Here  it  causes  acid  fermentation. 
In  urine  that  does  not  contain  sugar,  some  yeast-cells  are  found  oc«r 
sionally,  but  they  do  not  increase. 

2  Inorganic  Sediment9. 

These  consist  of  materials  which  are  ordinarily  found  in  the  urine 
in  a  state  of  solution,  but  which,  for  various  reasons,  are  absent, 
chiefly  because  the  urine  is  very  much  concentrated,  or  because  it» 
reaction  has  changed.     These  bodies  show  the  forms  of  more  or  leas 
pure  crystals ;  they  may  be  crystalline,  or  amorphous,  but  neverthe- 
less often  have  a  peculiar  symmetrical  form.     Here  we  really  conader 
the  finer  urinary  sediments ;  urinary  calculi,  which  belong  to  surgerji 
will  be  mentioned  at  the  end  and  only  very  briefly. 

{(i)  The  more  frequent  inorganic  Bediments,  From  acid  uria^ 
there  are  deposited: 

Uric  acid,  uric  acid  salts  (sodium,  lime),  oxalate  of  lime. 

From  the  faintly  acid,  neutral  (amphoteric),  alkaline  urine  ther^ 
are  deposited: 

Ammonio-magnesian  phosphates,  phosphate  of  lime,  carbonate  o^ 
lime,  urate  of  ammonia,  and  sometimes  uric  acid. 

All  these  substances  may  occasionally  be  deposited  from  healthy 
urine  (see  p.  402). 

Uric  acid.  As  is  stated  above,  we  find  this  as  a  deposit  not  only 
in  acid,  but  sometimes  in  neutral  and  alkaline,  urine.  It  can  often 
be  recognized  with  the  naked  eye  in  the  form  of  yellowish-red, 
glittering  granules,  which  are  located  upon  the  side  of  the  urine-glass, 
or  in  the  forni  of  a  yellowish-red  powder  at  the  bottom  of  the  glass. 
Uric  acid  deposited  from  the  urine  always  has  this  yellowish-red 
color,  while  the  chemically  pure  uric  acid  is  colorless.  Under  the 
microscope  it  shows  the  greatest  variety  of  crystal  forms  and  crys- 
talline figures  (see  Fig.  132).  The  basis  form  is  the  rhomboidal 
plate.     But  this  is  rare.      More  frequently  we  have  derivatives  of 
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I  ■*)  «ie  so-called  "  whetstone  "  (with  a  cross  or  in  druses),  "  barrel- 
\  ^^"  also  peculiar  butidles  of  prisms,  lastly,  amorphous  lumps  and 
t  Wbg  iTJtd  aeparat*,  shining,  smooth  surfaces — all  easily  recognized 
I  V  ^Wr  distinct  c»Ior.  We  may  artificially  produce  a  separation  of 
I  "ni:  «id  deposit  by  adding  to  the  urine  some  concentrated  solution 
1  "sslland  allowing  it  to  stand  for  twenty -four  hours.  Ordinarily, 
'  "finial  reaction  is  not  necessaiy. 


The  occurrence  of  uric-acid  crystals  in  the  urine  only  shows  that 
unc  acid  is  not  exactly  wanting  in  the  urine,  and  nothing  more.  It 
i>  said  that  the  frequent  separation  of  amorphous  forms  indicates 
Drill  sry  calculi  (Ultzmann). 

Urate  of  soda  and  lime.  When  concentrated  urine  cools  there  is 
vHen  a  very  abundant  sediment,  colored  a  flesh-red  by  the  urinary 
pigment,  "  brick -dust  sediment,"  or  tedhnentum  lateritium.  When 
cooled  to  zero,  C,  we  can  obtain  it  irom  any  urine.  It  will  be  most 
asily  recognized  by  the  fact  that  it  immediately  completely  dissolves 
■hen  the  urine  is  warmed  (not  boiled,  because  then  there  is  a  plios- 
phatic  cloudiness,  and  also  coagulation  of  albumin,  if  present).  Under 
the  microscope  the  urates  of  soda  and  of  lime  are  seen  as  very  fine 
grains.  They  incline  to  settle  upon  the  casts,  and  especially  upon 
mocuB  threads.  Uric-acid  crystals  form  about  half  an  hour  af^er  the 
addition  of  some  muriatic  acid. 

From  concentrated  urine  the  lateritious  sediment  is  deposited  at 
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the  ordinarj  temperatare  of  the  room,  especially  in  engorgement  (f  I 
the  kidneys,  la  attacks  of  diurhtEa,  in  fever,  and  also  in  health  (m  I 
p.  40il).  We  should  nerer  conclude  from  its  presence  that  then  ■  I 
increased  separation  of  nric  acid.  We  can  only  determine  thiB  I7  I 
ascertaining  the  amount  of  uric  aud  and  urate  separated  in  tventj- 
four  hours. 

Oxalate  of  linif.  Single  crystals  of  this  may  appear  in  any  ni 
that  has  been  standing  for  some  time.  The  crystals  are  almost  slnii 
tolerably  email,  sometimes  minute  regular  octabedra,  which  are  cod- 
spicuous  by  their  perfect  form  and  strong  refraction  of  light  (enTe1op^ 
form).  They  are  rarely  honr-glasg-  and  dumb-bell -shaped.  Tbt 
crystals  are  insoluble  in  water,  and  are  thus  distinguished  fm 
chloride  of  sodium. 

Fis.  U4.  Fro.  I.ti. 
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PbDiplule  or  lime. 


Tht^se  crystals  occur  in  the  urine  in  great  abundance  after  eating 
certain  fruits  and  vegetables,  as  apples,  pears,  cauliflower,  and  the 
different  kinds  of  sorrel ;  and  also  in  diabetes  mellitus,  catarrhal 
icterus,  liypocliondria.  Moreover,  we  cannot  conclude,  withont 
further  evidence  than  the  mere  occurrence  of  a  somewhat  large  amount 
of  these  crystals,  that  there  is  increased  separation  of  oxalic  add 
(oxaluriii).  The  disease  described  by  English  physicians  (and  Can- 
tani)  as  oxaluria  does  not  seem  to  be  a  unity.  This  oxaloria  occurs 
in  cacliexia  (tuberculosis,  cancer). 
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Ananoniaeo-magnetian  pho»phaU  (triple-phosphate)  is  found  in 
vine  that  is  simply  alkaline  and  that  is  undergoing  alkaline  fermenta- 
tin.  Sometimes  it  forms  the  principal  portion  of  the  whitish  sedi- 
BCDt  The  basis  fonn  is  the  rhombic  prism ;  It  is  well  formed  in  the 
"eoffin-Iid  crystals,"  often  also  of  various  other  forms,  and  is  then 
■we  difficult  to  recognize.  The  triple-phosphates  are  all  perfectly 
dorless,  and  soluble  in  acetic  acid,  thus  contrasting  with  oxalate  of 
Bne. 

PhoBphoric  acid  as  a  basic  salt  occurs  in  amorphous  grains  in 
ilktline  fermentation  of  the  urine.  It  is  soluble  in  acetic  acid,  but 
not  hy  heat.  As  a  neutral  salt  it  occurs  in  simple  alkaline  urine  in 
the  form  of  long  wedges  or  knife-blades.  These  disappear  in  alkaline 
fermentation. 

Fio.  I3e.  FiS.  137. 


n  and  IjruaiD.     (Laache,) 

Carbonate  of  lime,  in  the  form  of  spherules  or  crossed  drum-sticks, 
Midam  occurs  in  alkaline  urine.  ["  In  highly  alkaline  urine,  in 
'tiich  the  alkalescence  is  caused  by  carbonate  of  ammonia  set  free  by 
(lecomposition  of  urea,  carbonate  of  lime  occurs  in  small  quantity,  but 
in  an  amorphous  form.  This  is  the  only  form  in  which  I  have  yet 
leen  carbonate  of  lime  in  human  urine."' — Beale.]  It  is  dissolved 
ly  the  addition  of  muriatic  acid,  with  effervescence. 

The  so-called ^Aos^Aotoria  is  a  condition  in  which  phosphates  and 
arbonates  are  precipitated  before  or  immediately  after  the  urine  is 
■aased.      Bat  there  is  no  increase  in  the  phosphoric   acid.      The 
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iL^:T!i:ijCML  ir  TTTMidiiiJT  prcftdncod  by  the   alkaliiuty  of  the  nrint 
Pi-  -^jiiiu-nirii;  f^r^nc?^  n.  itftumssfaenia.  hypochondria,  chronic  articulir 

T'-iTt.  ■'  ..-nifh'itff.  ji?r:»iLTifciL>e5  triple-phosphate  in  alkaline  fer- 
n^  a.Ti».i:  0.  Ti»:  riiLTikn^r^fOp  f>nn  is  that  of  the  thorn-apiJe 
^^^..^_-...'.  ^  ,,  'iir.vi.ifi  rctaqne  bills,  from  which  fine  needki 
li-  ■»^/  .      "^I'itL  njimfcrtr  B-rJi  is  added,  there  develop  under  Ae 

Y  -  -.T-f  /#*  /-/»/: »^'  M'iiyik^nt^.  Hiematoidin  is  exceptionaDj 
7. on-..  .1  zi*z  7inL>  c  X'^»*£jf«  aai  fJites  mentioned  before  (p.  180). 
S.iiirtCiirrfS'  T  i  ?»;-  ▼'i^T*  :»j»><*>n>ascles  which  contain  haematoidin 
i»r*-Jt:^  "»'!.  :M  TiT  -f.'^  Tlr:«iL£i  libe  cell-membrane. 

1  **  •;•  .  »'C  ^r--^  0^  fe*  F:;^.  loT  l  The  characteristic  fonns  of 
::::^  >i.'5Si*i«.'rf!!v  vijri  a[izL."i53  always  appear  together,  are  sometimeB 
7.':.:'^  .1  ::-i  -jir'iijitfi:^  it.ir*  :^:ic  coiy  when  we  have  evaporated  the 
X7'.":rf  .z  1  if'ir:^->a.ri  z:  ib*  a>Qscs:ence  of  syrup,  or  until  we  slowly 
':•..  i.vT  ii  i- .:  .c  Lr:^'*x>.-e  aa  object-glass  until  it  is  almost  dry.* 
lt:'L»:..i  i.-.ir'i..'^  ^  Ti-i  ^irs.  .-f  fikinily  shining  spheres,  which  some- 
-:ii:>v  :*  ;j--  ir;  iikTr?.  sl:w  ?ad5a:ing  lines  and  concentric  ^iIlg^ 
r* -.s^-    :r-rsctlLK^   :^   T«rr   £ae  needles,  which   commonly  form 

lev*:  ■_  ii  i  :-'— ss^  IT-  rr>i::cas  of  the  decomposition  of  albumin. 
Ti'.'j  •..  z-  r  .o:>r  :-  -.rmAl  urine.  Diseases  in  which  they  are 
:..:ll  I  ill  I  :".  -  •- :  .i  tI-tt  ziit  hare  dia^^ostic  value,  are  acute  vellow 
±:r:: :  v  .:*:!:  1  ■ :  r  az.  £  a^Tite  r»xs»>ning  by  phosphorus.  They  are 
ils.  ?c»r:.  :*-:  < mt  /i  ir.*  ryrias  abdominalis  [typhoid  fever],  as  well 

•  */*'  V.  <i  -ju :■::•::: f>  xvirs  :a  :he  urine  in  health.     Large  quantities 

.:*  :■>:.:.    :.  -,'.  -;  ur  ::e  ui.iv  c*use  the  formation  of  cvstin-calculi  and 

•  .  • 

t.x;  :c  ;-.->:::<.  ahi  ar^  :l:u>  a  i>a:holo^oal  condition  in  themselves. 
AA-.rl--^^  :  rr-.:!::  :::ves::ri::oassBaumann,  Brieger)  there  seems  to 
ie  a  c^nr.e.'Ti^.  V-rrTr-e*:-::  f-e  «xvurrenoe  of  ptomaines  and  cystin  in 
::>.-  urin-:?.  Br^  jvr  x-sfuzies  that  by  the  presence  of  certain  ptomaines 
in  :r!e  irir^sririul  cd:;.*!  « hence,  in  mvotic  enteritis)  the  cvstin  forms  a 
cv-mbiriati'-n  with  the  p:":uaines  in  the  intestine,  which  overflows  into 
the  urine.  There  the  compound  decomposes,  and  cystin  is  again  set 
free.  Sometimes  this  J».^s  not  take  place,  and  so  calculi  are  formed. 
The  ptomaines,  in  turn,  may  cause  inflammation,  especially  cystitis. 
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^,€j8tin,  besides  occurring  in  the  urine  in  the  form  of  calculi,  is  seen 
^-iathe  form  of  extremely  thin,  six-sided,  and  very  perfectly  formed 
^.tobrless  plates. 

if)  Caneretians  in  the  urine.  We  are  interested  only  in  the  con- 
h  oetioiis  that  arise  in  the  pelvis  of  the  kidney,  as  in  nephrolithiasis, 
jjditis  calculosa.  Those  that  form  in  the  bladder  belong  to  surgery. 
Ihe  former  are  named,  according  to  their  size,  renal  sand,  renal 
griTel,  renal  calculi.  If  they  attain  a  certain  size,  they  cause  severe 
tttecks  of  pain  in  their  transit  through  the  urethra  (renal  calculi 
coSe).  Most  frequently  the  concretions  consist  chiefly  of  uric  acid 
iiid  orates.  They  are  then  brown  or  brown-black,  and  tolerably 
flDOodi  on  the  surface.  Stones  of  oxalate  of  lime  are  densely  hard 
and  bave  a  rough  surface  (mulberry  calculi) ;  they  are  dark  brown. 
A  eombination  of  layers  of  uric  acid  and  oxalate  of  lime  is  likewise 
let  with.  Phosphatic  calculi  are  tolerably  soft,  but  not  infrequently 
tbcj  contain  a  kernel  of  the  first-named  substances  (phosphate  de- 
poNted  upon  the  stone  from  the  alkaline  urine  of  cystitis  [excited  by 
tbe  original  stone].  Finally,  we  must  mention  stones  of  cystin  and 
{extremely  rare)  xanthin.  All  these  stones,  with  the  exception  of  the 
pkosphatic  calculi,  are  formed  in  acid  urine. 

For  the  exact  chemical  examination  of  the  concretions  we  refer  to 
4e  text-books  upon  Urinary  Analysis. 

Examination  of  the  Urinary  Constituents  in  Solution. 

1.  Anomalies  in  the  Quantity  of  the  Normal  Constituents. 

In  disease  the  normal  constituents  of  the  urine  are  variously  increased 
or  diminished.    These  quantitative  variations,  however,  can  only  excep- 
tionally  be  made  use  of  for  the  diagnosis  of  disease.     But  they  are 
important  for  determining  the  change  of  material  and  the  removal  of 
material  that  can  be  carried  off  by  the  urine  in  various  diseases.     This 
requires  throughout  an  exact  quantitative  analysis,  for  the  different 
*^  approximative  methods  '*  have  no  value  at  all.     We  cannot  here  go 
into  an  explanation  of  the  exact  methods,  but  must  refer  to  tlie  hand- 
books upon  urinary  analysis.     However,  we  mention  briefly  the  most 
important  anomalies  which  belong  here.    We  have  already  mentioned 
the  quantities  of  the  normal  constituents  of  the  urine,  p.  404. 

Urea.     This  is  increased  in  fever,  either  absolutely,  as  in  pneu- 

28 


434  SPECIAL  DIAGNOSIS, 

monia,  or  relatively — that  is,  in  relation  to  dimiDution  in  the  amooit 
of  food  taken.     It  is  also  increased  in  diabetes.    We  find  it  diminished 
in  all  forms  of  nephritis,  but  especially  in  ursemia ;  in  cachexia  of  aO 
kinds,  especially  if  there  is  dropsy ;  and,  lastly,  sometimes  in  aeoto  .j 
yellow  atrophy  of  the  liver.     The  very  decided  increase  in  the  amoont 
of  excretion  of  urea  which  takes  place  immediately  after  the  crisis  la 
pneumonia  is  designated  as  post   epicritical.      It  is  probably  oat- 
nectcd  with  the  increase  in  the  amount  of  water  secreted  by  the 
kidney. 

Sehrwald  has  recently  {M'dnchen  med.  Wochenschrifty  1888,  No. 
46)  devised  a  simplification  of  Knop-Hufner*8  method  of  determining 
the  amount  of  urea,  which  seems  to  us  to  be  very  practical  and  reli- 
tively  exact.  We  have  not  yet  had  an  opportunity  to  test  thoroughly 
the  method.     At  least,  we  recommend  that  it  be  tried. 

Uric  acid  is  usually  increased  in  fever  parallel  with  the  urei. 
Besides,  it  is  increased  in  leukaemia  and  pernicious  anaemia  (with  the 
first,  often  very  markedly),  also  in  all  diseases  which  affect  the  inter- 
change of  gases  in  the  lungs ;  and,  lastly,  with  the  uric-acid  or  gouty 
diathesis,  apart  from  attacks  of  gout,  during  which  it  is  often  dimin- 
ished. 

The  total  amount  of  nitrogenous  material  in  the  urine,  the  most 
important  for  determining  the  metamorphosis  of  tissues,  approxiniately 
agrees  with  the  amount  estimated  from  the  urea,  because  the  uric 
acid,  kreatinin,  and  xanthin  bodies  are  insignificant  in  amount  com- 
pared with  the  urea.  Besides,  the  most  practicable  method  for  the 
quantitative  determination  of  the  urea  (Liebig's)  is  really  a  determina- 
tion of  the  total  amount  of  nitrogen,  expressed  as  urea  (C.  Voit» 
Salkowski,  and  Leube).  When  determining  both  nitrogen  and  urei, 
of  course,  it  must  be  done  apart  from  any  possible  albumin — that  is 
to  sav,  the  latter  must  first  be  removed. 

Chloride  of  sodium  is  pathologically  increased  during  the  resorp- 
tion of  transudations  and  exudations,  and  also  in  intermittent  fever, 
from  the  destruction  of  red  blood-corpuscles  (Kast).  It  is  diminished 
in  fever,  nepliritis,  and  in  many  cachectic  conditions.  [In  pneumo- 
nia, durin«:5  the  stage  of  exudation  and  until  resolution  begins,  the 
chlorides  are  diminished  or  disappear  from  the  urine.  While  the  dis- 
appearance of  the  chlorides  from  the  urine  is  not  characteristic  of 
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dus  disease  alone,  it  shows  that  exudation  is  still  going  on,  or  that 
vcBolQtion  has  not  yet  commenced.] 

Sulphuric  acid  interests  us  chiefly  with  reference  to  the  associated 

fdijlsulphuric  acid  (phenol-,  indoxyl-sulphuric  acids).      It  is  found 

with  increased  separation  of  indican  and  carbolic  acid.     Regarding 

llie  former,  see  p.  409.      The  latter  occurs  with  the  internal  and 

iztemal  use  of  carbolic  acid. 

It  has  been  found  that  the  phosphates  are  diminished  in  rhachitis, 

:     abo  in  acute  yellow  atrophy  of  the  liver.     In  nephritis  they  are  not 

'    infrequently  diminished. 

2.  Abnormal  Constituents. 

Albumin.     Except  in  the  rare  cases  of  physiological  albuminuria 
•Iready  mentioned,  any  separation  of  albumin  in  the  urine  is  patho- 
logical.   This  is  always  so  if  it  continues.    The  albuminous  substances, 
!     which  in  the  conditions  reckoned  as  albuminuria  in  the  narrow  sense 
f     CM  be  separated,  are  serum-albumin   and   serum-globulin.      Their 
;     imount  varies  from  a  trace  to  one-half  per  cent. — very  exceptionally 
more.    Generally,  it  remains  below  one-half  per  cent.     The  secretion 
of  hemialbuminose  is  very  rare,  and  thus  far  has  not  been  found  to 
kave  special  diagnostic  significance.     Of  late,  we  are  not  accustomed 
to  regard  peptonuria  as  albuminuria.     It  will  be  considered  at  the 
close  of  this  chapter. 
Albuminuria  occurs : 

1.  As  true  renal  albuminuria,  in  all  forms  of  acute  and  chronic 
nephritis,  in  amyloid  kidney,  in  engorgement  of  the  kidneys ;  in 
kjdrsemic  conditions  of  the  blood,  as  anaemia,  leukaemia ;  in  fever, 
*Dd  in  acute  poisoning ;  in  these  two  cases,  especially  in  the  latter, 
4ere  occur,  besides  all  the  transitions  to  nephritis;  lastly,  after  epi- 
leptic attacks,  apoplexy  (transitory  albuminuria). 

Besides,  there  has  recently  been  discovered  a  peculiar  form  of 
albuminuria  which  is  distinguished  from  other  forms  by  the  absence 
of  all  pathological  signs  in  the  urine,  especially  of  cylinders  :  cyclic 
albuminuria.     See,  regarding  this,  p.  437. 

2.  Further,  albumin  in  solution  in  the  urine  may  also  pass  over 
into  the  urinary  passages  when  blood  and  pus  are  mingled  with  the 
urine  in  the  bladder.  The  amount  of  albumin,  however,  is  always 
small. 

Qualitative  tests  for  albumin.  We  select  a  few  from  the  great 
number  of  tests  for  albumin,  which  have  the  tolerably  uniform  approval 
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of  authors  (see,  regarding  them,  Penzoldt's  Old  and  New  Crinar^ 
Tests),  and  which,  according  to  our  experience,  have  the  preference. 
The  preliminary  condition  is  that  the  urine  be  not  contaminatecZ 
as  by  menses  or  leucorrhoea,  and  that  it  be  clear.     The  latter  is  tbe 
more  necessary  in  proportion  as  the  amount  of  the  albumin  is  smili. 
In  order  to  be  able  to  discover  it  when  only  a  very  little  is  pnaeDt, 
it  is  necessary  to  filter  the  urine  until  it  is  perfectly  clear. 

(a)  Addition  of  acetic  acid  and  ferro-cyanide  of  potassium.  By  ike 
acetic  acid  the  urine  is  rendered  distinctly  acid,  and  then  the  cold 
urine  is  mixed  with  a  few  drops  of  a  watery  solution  of  potas.  ferro- 
cyanide.  Even  with  a  very  small  amount  of  albumin,  very  foe 
floccules  are  formed,  often  almost  milky  cloudiness,  though  when  there 
is  only  a  very  small  quantity  of  albumin  it  is  somewhat  delayed. 
This  very  certain  and  distinct  test  is  strongly  recommended  for  use  it 
the  house  of  the  physician. 

(b)  Boiling  and  the  addition  of  nitric  acid.  If  the  urine  is  ueotnl 
or  alkaline,  acetic  acid  must  be  added  to  it  to  render  it  acid  before 
boiling.  If  there  is  cloudiness,  it  can  only  be  due  to  one  of  two 
causes :  albumin  or  phosphates.  To  determine  which  of  these  it  is, 
we  add  about  ten  drops  of  nitric  acid,  when  the  phosphatic  deposit  if 
immediately  dissolved ;  but  if  the  deposit  is  of  albumin,  it  is  made 
more  distinct.  When  the  albumin  is  somewhat  abundant,  the  deposit 
can  be  immediately  recognized  by  its  floccular  appearance.  The 
test  is  a  sharp  one,  showing  even  0.005  to  0.0 1  per  cent,  of  albamiiii 
and,  being  tolerably  certain,  is  in  general  to  be  recommended. 

(c)  Picric-acid  test.  We  add  to  the  urine  a  few  drops  of  t  coo- 
centrated  watery  solution  of  picric  acid  :  if  it  immediately  becomes 
cloudy,  it  shows  albumin ;  but  cloudiness  appearing  later  »bow 
nothing  (Johnson,  Penzoldt).  It  is  a  certain  and  sharp  test,  not  le» 
to  be  recommended  tlian  the  others. 

As  portable  tests  for  albumin,  we  can  proportionally  recommend  the 

following  as  best :  ' 

(d)  Geisler's  albumin  test-papers.^  These  consist  of  a  piece  of  ; 
filter-paper  saturated  with  a  concentrated  solution  of  citric  acid,  twl  i 
of  another  saturated  with  a  three-per-cent  solution  of  iodide  of  p>t«*-  i 
sium  added  to  a  twelve  or  fifteen-per-cent.  solution  of  corrosive  subli-  | 

[1  Thoy  may  be  obtained  of  Parke,  Davis  A  Co.,  and  other  manufacturing  cbemi^^] 
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ate.      We  first  put  one  of  the  strips  of  the  first  into  the  urine— if 

BTj  alkaline,  more  than  one — then  one  of  the  second  papers,  and 

hike  it.     Cloudiness  due  to  albumin  appears  pretty  promptly.    Pep- 

me  is  also  precipitated,  >vhich,  in  many  cases,  can  cause  deception 

(ne  Peptonuria).     In  concentrated  urine,  urates  are  also  precipitated, 

Wt  these  can  afterward  be  dissolved  by  heat     Deception  from  the 

aibtion  of  particles  of  paper  making  a  cloudiness  is  not  possible,  if  it 

11  curefully  examined.     As  a  preliminary  test  at  the  sick-bed,  this 

nediod  is  to  be  recommended.     But  we  ought  not  to  be  satisfied  with 

ill  result,  and  should  always  afterward  employ  one  of  the  tests  pre- 

Tioosly  mentioned. 

If  we  examine  the  urine  a  number  of  times  in  twenty-four  hours, 
i&d  find  that  there  is  a  periodic  presence  and  absence  of  albumin,  we 
Aisignate  this  condition  as  cyclic  albuminuria.^  It  never  occurs  after 
nstat  night;  the  albumin  is  generally  separated  after  exertion.  In 
cue  this  condition  is  suspected,  we  are  to  examine  the  urine  several 
times  daring  the  day,  and  especially  toward  evening,  also  directly 
ifter  rifling  in  the  morning. 

Elemperer  has  made  a  very  clear  demonstration  of  the  course  of 
Ae  separation  of  the  albumin.  He  places  about  five  c.cm.  of  the 
irine,  passed  at  different  times  during  the  day,  in  a  series  of  reagent- 
giMBes,  and  then  boils  them  with  the  addition  of  nitric  acid.  The 
Iteight  of  the  deposit  in  the  glasses,  as  they  are  arranged  in  a  row,  may 
ke  regarded  as  a  direct  delineation  of  the  *' albumin  curve." 

Quantitative  test  for  albumin.  Here,  as  in  all  quantitative  do- 
minations, the  urine  of  exactly  twenty-four  hours  must  be  mixed, 
^d  a  portion  from  this  mixture  examined.  The  urine  for  exactly 
^eoty-four  hours  can  be  obtained  if  we  have  the  patient  urinate 
eirly,  say  shortly  before  seven  o'clock,  and  then  keep  all  the  urine 
'bat  is  passed  till  the  next  morning  at  exactly  the  same  hour,  passing 
iis  urine  again  at  seven  o'clock. 

It  is  possible  to  make  an  exact  quantitative  determination  only  by 
ompletely  separating  the  albumin  from  a  measured  quantity  of  urine. 
'liter,  wash  the  residue  upon  the  filter-paper,  dry,  and  weigh  it.  (For 
articulars  regarding  these  processes,  see  text-books  upon  Urinary 

P  In  the  British  Medical  Joamal,  January  31,  1801,  p.  218,  Dr.  Herringham  gives  a 
doable  and  careful  study  of  a  case  of  Cyclical  Albuminuria  which  was  under  his  care 
t  the  West  London  Hospital. — Tba5Slatob.J 
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Analysis,)  This  examination  can  only  be  conducted  in  a  labontorr. 
There  is  no  mode  of  procedure  which  is  more  simple,  nor  one  tbat  ii 
au  nearly  exact  as  this.  The  polarizing  method  is  only  applioJile 
when  there  is  a  considerable  amount  of  albumin. 

A  substitute  for  the  exact  quantitative  determination  is  qoite  mat- 
monly  found  by  endeavoring  to  estimate  the  amount  of  deposit  vliJcb 
results  from  the  qualitative  determination,  especially  by  the  boilioj 
nitric-acid  test :  we  wait  a  long  time — till  it  settles  in  the  reigail- 
glass — and  then  we  speak  of  OQe-half>  one-qunrler.  or  the 
whole  being  albnmin,  by  comparing  the  voluuic  uf  albu- 
min that  CUD  be  seen  vfith  the  whole  amount  of  urineii 
the  reagent-glass.     It  may  be  assumed  that  one-half  lb( 
volume  of  albumin,  if  the  reagent-glass  hus  stood  for  one 
li    [L(l       hour,  corresponds  to  about  0.2  to  0,6.      This  estimate i» 
I  HI        extremely  unreliable,  being  chiefly  dependent  upon  ibe 
]^^        size  and  thickness  of  the  flakes  of  albumin.     But,  if  n 
always  employ  the  same  test  far  albumin,  it  is  ceruinlT 
not  valueless  forjudging  of  the  variations  in  the  sepan- 
tion  of  albumin  in  the  course  of  disease. 

More  exact  is  the  method  with  Esbac-h's  album inometct, 

although  it  acts  upon  the  same  principle,  and  so  is  otij 

approximative.    What  exactness  it  has  depends  in  reslitf 

_  upon  the  employment  always  of  the  same  reagents,  mix- 

■|^|       ing  them  with  an  equal  amount  of  urine,  and  ainn 

^^^1       allowing  the  same  time  for  the  deposit  of  the  precipitate- 

^^^1  The  albuminometer — a  graduated  thick  reagent-glaM 

^^^       — is  filled  with  arioe  to  the  mark  U,  from  there  to  R 

Eaboi'irK       with  the  reagent.     This  reagent  consists  of  10  grammta 

Aibuminom      (,f  pjcrjc  acid  and  20  grammes  of  citric  acid  to  HHHJof 

distilled  water.*     The  glass  is  then  closed  with  a  ralibR' 

cork,  turned  upside  down  ten  times,  and   allowed  to  stand  UDilii- 

turbed  for  twenty-four  hours,  best  in  a  special  stand.     After  ibis 

period  of  time  wo  notice  at  what  mark  of  the  scale  on  the  glasj  thf 

albuminous  deposit  stands.     The  marks  each  give  one-tenth  |>er  ctfit. 

of  alijuiiiin.     As  the  scale  only  goes  as  far  as  0.7  per  cent.,  urine  ibal 


Thp.  einut  amuiintK of  Ifith  scida  (chemickUy  pure  and  dry)  ■ 
H)  jiraiiiriies  i>f  whUt,  made  hot,  unii,  ntler  ojoling,  any  deficit  ic 
ji  1m  made  up  by  llie  a<i<liUuii  of  waler  to  1000  grammes. 
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Ib  Btronglj  albuminous  must  be  diluted  in  a  definite  way  before  the 

test    We  must  avoid  producing  air-bubbles,  because  these  cause  the 

precipitate,  or  a  part  of  it,  to  swim,  and  for  this  reason  we  are  not  to 

di&ke  the  glass.     If  there  are  air-bubbles,  they  must  be  removed  with 

I  pipette. 

In  most  cases  the  method  is  tolerably  exact  (an  error  of  one-tenth 
to  two-tenths  of  albumin),  but  in  individual  cases,  and  often  without 
tny  recognizable  cause,  the  precipitate  does  not  sink  down  as  well  as 
it  usually  does.  Nevertheless,  it  is  to  be  recommended  as  an  improve- 
ment upon  the  simple,  rough  "  volumetric  **  estimate.  [The  apparatus 
is  not  at  all  expensive.  It  can  be  obtained  in  New  York  of  Eimer  & 
Amend.] 

Jiare  Forms  of  Albumin. 

Peptone  (von  Jaksch,  Maixner,  and  others).  This  never  occurs  in 
healthy  urine.  Pathologically,  it  occurs  sometimes  in  ordinary  albu- 
minuria, and,  again,  independently — peptonuria.  It  occurs  in  a  great 
nnmber  of  very  different  conditions :  in  large  abscesses,  in  eraphy- 
wma, sometimes  in  pneumonia;  likewise  in  acute  rheumatism,  scor- 
bntos,  phosphorus- poisoning ;  also,  in  carcinoma  ventriculi,  in  puerperal, 
fever,  in  typhus  abdominalis  [typhoid  fever],  etc.  Hence,  this  very 
^arkable  substance  has  no  value  for  diagnosis.  Its  determination, 
*^en  qualitative  (biuret  reaction),  is,  for  various  reasons,  difficult. 

EemiaUmmose  (hemialbuminose,  propeptone)  very  rarely  exists  in 
^be  urine  (albumosuria).  There  must  arise  a  suspicion  of  these 
^buminous  bodies,  which,  according  to  the  latest  researches,  show  a 
fixture  of  four  albuminous  substances  (Kuhne,  K.,  and  Chittenden), 
n  there  is  a  precipitate  in  the  urine  after  it  has  been  subjected  to  the 
boiling  and  nitric-acid  test.  For  demonstrative  tests,  see  the  text- 
books upon  the  subject.  Hitherto  this  substance  has  had  no  diag- 
nostic significance. 

Kahler  has  recently  observed  hemialbumose  in  multiple  primary 
lympho-sarcoma  of  the  spinal  cord. 

Fibrin  occurs  in  the  urine  in  haematuria,  in  deep-seated  inflamma- 
tion of  the  urinary  passages,  in  tuberculosis,  in  poisoning  with  can- 
tharides,  and  in  chyluria.  It  is  recognized  by  the  fact  that  it 
M)agulates  spontaneously  in  the  urine,  although  sometimes  only  after 
the  urine  has  stood  for  some  time.  The  coagula  are  then  to  be 
forther  examined. 
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In  this  place  are  to  be  mentioned  two  phenomena  that  occur  ii 
those  diseases  of  the  kidney  that  stand  in  close  relation  to  albandi- 
uria :  dropsy  and  uraemia. 

TJie  dropsy/  of  kidney  disease  manifests  itself,  very  frequently,  lint 
in  the  skin  of  the  face,  especially  at  the  eyelids.     With  contraetad 
kidney  the  oedema  is  very  fugitive,  often  changing  its  place;  iai 
large  number  of  cases,  it  is  entirely  wanting  during  the  entire  coone 
of  the  disease.    With  large  white  kidney  it  is  more  decided  and  stable; 
there  is  often  a  very  soft,  doughy  oedema.     In  this  respect  acote 
nephritis  varies  very  much.     In  all  forms  of  Bright's  disease,  from 
its  association  with  heart-weakness,  a  new  factor  may  come  into  pUj 
for  the  development  or  increase  of  the  oedema  and  effusion  into  tk 
cavities  of  the  body  (dropsy  of  engdrgement). 

With  reference  to  the  cause  of  the  dropsy  in  kidney-disease,  no 
doubt  the  most  important  element  is  the  diminished  elimination  of 
water  by  the  kidneys.     This  retention  of  water  often,  espedallyif 
excessive,  has  the  effect  that  even  a  slight,  perhaps  a  scarcely  notice- 
able, dropsy  of  the  skin  and  subcutaneous  tissue  considerably  distnrbe 
the  excretion  of  water  by  perspiration.    At  any  rate,  it  is  certain  thai 
the  dropsy  of  kidney-disease  is,  in  many  cases,  not  explained  by  the 
retention  of  water ;  but  neither  is  Cohnheim's  hypothesis,  that  th« 
walls  of  the  vessels  are  abnormally  pervious,  at  all  generally  accepted. 
This  whole  matter  is  still  an  open  question. 

Unemia  is  an  association  of  nervous  manifestations  which,  at  le»^ 
in  the  majority  of  cases,  is  dependent  upon  the  retention  in  the  bloo^ 
of  urinary  products  (especially  uric  acid).      In  individual  cases  C^^ 
''uraemic"  manifestations,  however,  this  explanation  is  not  correcf<^ 
and  the  nature  of  such  cases  is  not  yet  clear  (oedema  of  the  brain  {ly^ 
Traube ;    sometimes  anatomical  changes  in  the  brain  (?),  Striimpell^ 
etc.).     We  coincide  with   StriimpeH's  view,  that  uraemia  is  a  multi^ 
farious  condition — a  number  of  conditions,  which  by  their  presence 
and  their  phenomena  seem  to  belong  together,  are  in  reality  different. 
•  Slight  uriemic  symptoms  may  last,  with  slight  changes,  for  weeks, 
even  months,  as  somnolence,  restlessness,  headache,  malaise,  vomiting, 
dyspnoea  (urcemic  asthma),  indications  of  Cheyne-Stokes  respiration, 
slight  transitory  disturbances  of  vision.     The  more  severe  symptoms 
are:  decided  cloudiness  of  intelligence,  even  to  coma  or  delirium; 
maniacal  conditions ;  convulsions,  from  single  convulsive  movements 
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to  pronounced  epileptic  attacks;  and  temporary  amaurosis.     There 

may  be  slowness  of  the  pulse,  with  acceleration  later,  and  fever.    In 

individual  cases  there  occur  evident  symptoms  of  cerebral  congestion ; 

couYulsions,  parsesthesia,  paralysis  of  an  arm  or  of  one  side  of  the 

body,  and  aphasic  manifestations. 

Mueiii.  It  has  already  been  mentioned  when  this  appears  in  the 
win«.  When  the  mucin  is  dissolved,  its  presence  can  be  established 
by  the  addition  of  acetic  acid :  it  forms  a  flocculent,  thready  pre- 
cipitate in  cold  urine,  which  is  not  again  dissolved  by  an  excess  of 
loetic  acid. 

Colmng-matter  of  the  blood.  The  occurrence  of  this  body  has 
also  been  previously  mentioned  (p.  410).  Here  we  have  to  refer  to 
testing  for  haemoglobin,  or  hseraatin  in  solution. 

Firet,  it  must  be  mentioned  that,  of  course,  the  urine  shows  the 
presence  of  albumin  in  both  hsematuria  and  huBmoglobinuria.  The 
unoont  of  albumin  is  always  small,  provided  there  is  no  albuminuria 


Blood-pigment  will  be  shown  to  be  present  by  the  following  pro- 
cedures: 

(a)  HeUer'9  test.     A  portion  of  urine  is  made  decidedly  alkaline 

with  caustic  potash,  and  boiled  in  a  reagent-glass :    the  phosphates 

Are  precipitated  as  very  delicate  floccules,  which  look  like  mucus,  and 

slowly  sink  to  the  bottom.     They  accompany  the  blood-pigment,  and 

hence  look  brown  or  red-yellow.    When  the  urine  is  concentrated,  we 

dilate  it,  after  boiling,  by  filling  the  reagent-glass  with  water,  because 

the  color  of  the  floccules  is  easily  concealed.     Urine  that  is  poor  in 

phosphates,  as  in  nephritis,  gives  no  phosphatic  deposit.     Such  urine 

iniist  be  mixed  with  some  that  has  the  normal  amount  of  phosphates, 

before  making  the  test.      The  color  described  as  belonging  to  the 

phosphatic  deposit  occurs  nowhere  else,  except  with  urine  containing 

chrysophanic  acid,  but  this  latter  is  recognized  by  its  change  in  color 

after  the  reaction.     This  test  is  very  simple,  certain,  and,  with  clear 

urine,  is  tolerably  distinct. 

(6)  Test  toith  tincture  of  guaiac.  The  reagent  consists  of  tinct. 
guaiaCy  ol.  terebinth,  ozonisat.,  aa  10  parts.  A  small  portion  of  this, 
placed  in  a  reagent-glass,  is  carefully  covered  with  urine :  when 
the  coloring-matter  of  the  blood  is  present,  there  is,  besides  the  dirty 
white  deposit  of  resin,  an  indigo-blue  ring.     When  shaken  up,  the 
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whole  contents  of  the  glass  become  a  non-transparent  bright  blae. 
The  test  is  a  very  distinct  one. 

{c)  Test  for  hcBmin.  This  is  made  with  a  large  drop  of  urine  or 
urinary  sediment,  exactly  in  the  same  way  as  has  been  described 
already  (p.  363)  for  finding  it  in  the  material  vomited.  The  test  is 
more  distinct  than  the  preceding,  particularly  if  we  boil  it  down  in  s 
porcelain  dish  and  then  apply  the  reaction. 

{d)  Spectroscopic  examination.  This  gives  the  absorption-bands 
of  methaeipoglobin,  namely,  in  yellow,  green,  and  red.  Of  conne, 
this  is  an  extremely  distinct  test. 

Bile-pigments  and  Bile-acids, 

Gmellms  test  for  hile-pigments.  We  pour  a  small  quantity  rf 
nitric  acid  into  a  reagent-glass  and  add  to  it  one  or  two  drops  (^ 
fuming  nitric  acid,  forming  a  trace  of  an  admixture  of  nitrous  acid. 
To  this  mixture  we  very  cautiously  add  a  layer  of  urine,  by  pennitting 
it  to  flow  from  a  pipette,  down  the  side  of  the  glass  held  obliqaelj. 
When  the  bile-pigment  is  abundant,  if  the  fluids  are  kept  carefoDy 
distinct,  there  is  a  ring  of  green  (blue),  violet,  and  red.  The  first 
named  constitutes  the  test.  There  is  no  reaction  when  there  is  only 
a  small  amount  of  bile-pigment. 

RosenhacKs  modification  is  decidedly  more  distinct.  Filter  some 
urine,  not  too  little  (about  200  c.cm.),  through  a  medium-sized  fiher, 
and  pour  upon  this  the  mixture  of  nitric  and  nitrous  acids.  The 
colored  rings  form  upon  the  filtrate. 

Still  sharper  is  Gmellin's  test,  if,  after  acidulating  the  urine  with 
acetic  acid,  we  shake  it  up  with  chloroform,  pour  off  the  urine,  and 
then  with  the  chloroform,  colored  yellow  by  the  bile-pigment,  make 
a  layer  with  the  nitric-acid  mixture. 

Penzoldt  recommends  a  filtrate  prepared  as  in  the  Gmellin- Rosen- 
bach  test  (allowing  a  good  deal  of  urine  to  flow  through),  over  which 
acetic  acid  is  poured,  and  this  is  allowed  to  flow  into  a  broad  glass 
vessel,  so  as  to  have  it  in  a  shallow,  but  broad,  layer.  The  acetic 
acid  becomes  yellow-green,  gradually  becomes  green  (quicker,  if  it  is 
warmed),  even  bluish-green.  Penzoldt  declares  that  this  test  is  veit 
distinct. 

Pettenkofers   test  for   bile-acids:     glycocholic,   taurocholic,  aaJ 


EXAMINATION  OF  THE  URINARY  APPARATUS,  443 

dliolal  acids.  This  test  is  based  upon  the  fact  that  the  addition  of  a 
weak  solution  of  cane-sugar  (1  to  500)  and  a  trace  of  concentrated 
salphuric  acid  t6  urine  causes  a  violet-red  color.  We  must  be  care- 
ful not  to  have  the  resulting  elevation  of  temperature  too  high,  at 
most  not  higher  than  about  60°  C. 

For  various  reasons  this  last  reaction  is  uncertain.     Its  result  is 

leliable  only  when  the  bile-acids,  if  present,  have  been  isolated.     At 

any  rate,  the  bile-acids  have  only  a  slight  diagnostic  value :  a  trace 

sometimes  occurs  in  normal  urine,  while  we  find  in  undoubted  cases 

of  jaundice  due  to  engorgement  of  bile,  often  none,  or  only  a  trace, 

because  frequently  in  the  transmission  it  becomes  broken  up  in  the 

blood.    Hence,  we  cannot  account  for  the  absence  of  the  bile-acids  in 

tlie  urine  in  cases  of  icterus  by  the  assumption  that  it  is   not   an 

Hepatogenous  icterus.     On  the  other  hand,  an  abundance  of  bile-acids 

in  the  urine  proves  that  the  jaundice  is  due  to  engorgement  of  bile. 

Moreover,  it  is  clear  that   if  we  wish  to  explain    "hepatogenous'' 

icterus  by  the  idea  of  engorgement  of  bile  in  the  liver,  logically,  we 

^ust  assume  an  increase  of  the  bile-acids  in  this  jaundice  also.    As  a 

owitter  of  fact,  this  is  found  to  be  the  case  in  toxic  "  hemato-hepato- 

genous'^  icterus  (arseniuretted  hydrogen,  toluylendiamin,  Stadelmann). 

Qrape-st^ar.     Pathologically,  grape-sugar  occurs  in  the  urine : 

1.  In  diabetes  mellitus,  usually  in  considerable  quantity — ^as  much 
^  two  to  five  per  cent,  (minimum  one-half,  maximum  ten  per  cent.). 
The  urine  is  increased  in  amount,  is  bright  and  clear,  of  higher  specific 
gnvity,  as  has  already  been  mentioned. 

2.  As  glycosuria  (Frerichs),  usually  in  small  quantity.  It  is 
^most  always  temporary  after  poisoning  with  carbonic  oxide,  curare, 
^myl  nitrite,  turpentine ;  sometimes  with  mercury,  morphia,  chloral, 
prussic  acid,  sulphuric  acid,  alcohol ;  again,  in  acute  infectious  dis- 
eases (typhus,  scarlet  fever,  diphtheria,  etc.;  in  diseases  of  the 
oblongata  (but  here  it  is  more  lasting) ;  and  from  other  neurotic  causes, 
as  excessive  mental  exertion,  neuralgia,  injuries  to  the  central  nervous 
system,  concussion  of  the  brain,  etc. ;  also,  after  epileptic  convulsions 
and  apoplexia  cerebri. 

It  is  to  be  remarked  that  the  urine  is  always  to  be  examined  for 
sugar  when  it  has  a  decidedly  high  specific  gravity  ;  but  particularly 
if  it  is  clear  and  abundant,  and,  at  the  same  time,  has  a  high  specific 
gravity. 
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Qualitative  Tests  far  Sugar, 

Bismuth  test  (with  Nylander's  modification).  For  this  porpoee,  we 
employ  Nylander's  reagent:  2  parts  basic  nitrate  of  bismuth  and 4 
parts  soda  tartrate,  to  100  parts  of  an  8-per  cent,  solution  of  caustic 
soda.  Of  this  we  take  1  part  to  10  of  urine,  and  boil  them  together. 
After  a  few  minutes,  if  there  is  only  a  little  sugar — sometimes  only 
after  it  has  cooled — it  becomes  black  from  the  reduction  of  the 
contents  of  the  reagent-glass  with  the  formation  of  the  oxide  of  bismuth, 
if  the  urine  contains  as  much  a^  one  per  cent,  of  sugar. 

It  is  evident  that  this  is  a  very  distinct  test.  It  is  only  uncertain 
when  there  is  albumin  in  the  urine  (arising  from  the  black  sulphuret 
of  bismuth) ;  here  it  had  better  not  be  employed. 

Trommers  test.  To  a  given  quantity  of  urine  we  add  about  on^ 
third  as  much  liq.  potassae,  and  to  this,  drop  by  drop,  of  a  10-per-ceot. 
solution  of  the  sulphate  of  copper,  as  long  as  it  is  held  in  solution  bj 
mixing ;  then  it  is  heated.  A  precipitate  of  yellowish-red  hydrated 
cupric  suboxide,  which  may  appear  even  before  the  fluid  has  been 
boiled,  shows  the  presence  of  sugar  with  the  greatest  probability-  ^ 
yellow  color  of  the  liquid,  or  a  precipitate  that  takes  place  later,  ma? 
be  caused  by  a  very  small  amount  of  sugar,  but  also  by  uric  acid  and 
creatinin.  Thus,  the  test  is  uncertain  when  the  quantity  of  sugar  is 
small ;  hence,  in  brief,  it  is  not  a  sharp  one. 

Phenyl-hydracin  test  (von  Jaksch).  About  two  grains  of  mariat» 
of  phenyl-hydracin  and  three  of  acetate  of  soda  are  put  into  a  reagent- 
glass  which  is  filled  half-full  of  water.  After  heating,  the  glass  is  to 
be  filled  with  the  urine  to  be  tested.  It  is  allowed  to  stand  ibr 
fifteen  or  twenty  minutes  in  boiling- water,  then  it  is  put  into  a  beaker- 
glass  filled  with  cold  water.  When  there  is  a  large  amount  of  sugar, 
there  is  formed  a  macroscopically  visible  deposit.  With  a  small 
amount  of  sugar,  after  standing,  there  is  a  deposit,  which  can  be  seen 
with  the  microscope,  of  yellow  needles,  single  and  in  druses — phenyl- 
glueosazon.  Yellow  plates  and  brown  balls  prove  nothing.  Albumin 
that  may  be  present  must  previously  be  removed  by  boiling  the  urine. 

Jaksch  urges  this  test  because  it  is  a  very  exact  one.  Its  difficultt 
consists  in  this,  that  the  needles  of  phenyl-glucosazon  are  sometina 
not  alike  clearly  characteristic  in  distinction  from  the  yellow  plitts* 
etc.,  which  prove  nothing,  these  latter  not  being  crystallixable  ia 
alcohol.     Nevertheless,  the  test  seems  to  be  a  very  sharp  one. 
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Of  the  other  very  numerous  tests  for  sugar  we  only  mention  the 
MoviDg : 

Moore  9  liq,  pctassce  and  boiling  testj  which  causes  urine  that  con- 
tains sugar  to  become  brown — not  a  very  certain  and  sharp  test ;  and 
the  test  with  diazo-benzol-sulphuric  acid  and  potash,  recommended  by 
Pensoldt. 

One  test,  of  great  importance  and  highly  recommended  on  account 
of  its  absolute  certainty,  is  somewhat  troublesome : 

Fermentation  test     This  rests  upon  the  peculiarity  that  yeast  has 

of  separating  sugar  into  alcohol  and  carbonic  acid  (succinic  acid,  etc.). 

The  test  may  be  made  in  a  simple  way,  as  follows :  Three  perfectly 

clean  reagent-glasses  are  filled  about  two-thirds  full  of  mercury.     The 

first  is  then  to  be  filled  with  some  of  the  urine  to  be  tested  and  a 

little  yeast;  the  second  is  to  be  filled  with  normal  urine  and  some 

jeast;  the  third  with  a  thin,  watery  solution  of  sugar  and  yeast.     It 

is  well  to  add  to  each  a  drop  of  a  solution  of  tartaric  acid.     All  three 

tabes  are  now  placed  upside  down  in  a  tray  of  mercury,  by  covering 

Ae  opening  with  the  thumb  as  we  invert  them.      The  second  tube 

*ioiild  not  show  any  development  of  carbonic  acid,  but  if  it  should  do 

*o  the  yeast  was  not  perfectly  free  from  sugar,  and  the  experiment 

^^ut  be  repeated  with  yeast  that  is  perfectly  pure.     The  third  glass 

®^hould  show  the  development  of  carbonic  acid,  otherwise  the  yeast  has 

"^<ome  inactive.    The  first  tube  shows  carbonic  acid  or  not,  according 

the  state  of  the  urine  under  examination  in  respect  to  its  containing 

gar.       The  development  of  carbonic  acid  is  recognized  by   the 

istence  of  gas  in  the  upper  part  of  the  inverted  tube.     Its  presence 

made  certain  by  its  being  absorbed  when  potash-lye  is  introduced 

^Xito  the  tube. 

Fermentation-tubes  are  very  helpful  in  employing  the  fermentation 
'^t  (see  Salkowski-Leube,  Penzoldt). 

Quantitative  Determination  of  Sugar. 

This  is  indispensable,  if  a  case  of  diabetes  is  to  be  carefully  observed, 
particularly  for  determining  its  severity,  its  course,  especially  the  effect 
of  treatment.  From  the  qualitative  examination  we  cannot  draw  satis- 
factory conclusions  as  to  the  amount  of  sugar,  except  by  a  comparison 
of  the  specific  gravity  of  the  urine  with  its  quantity. 

We  make  use  of  the  urine  that  is  passed  in  exactly  twenty-four  hours. 
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1.  Estimating  it  with  Fekling'%  solution  (after  Salkowski-Leobe, 
Penzoldt).  The  principle  is  that  in  Trommer's  test,  the  oxide  of 
copper  in  an  alkaline  solution  of  grape-sugar  is  reduced  to  a  lower 
state  of  oxidation :  five  parts  of  anhydrous  grape-sugar  will  reduce 
34,639  parts  of  pure  sulphate  of  copper  to  protoxide.  The  problem  is 
to  determine  how  much  of  a  specimen  of  urine  is  necessary  to  reduce 
a  certain  amount  of  sulphate  of  copper. 

Solution  I.  34,639  grammes  of  pure  sulphate  of  copper  are,  by 
warming,  dissolved  in  about  100  grammes  of  water,  and  the  solution 
is  then  diluted  to  500  c.c.     It  is  to  be  set  away  well  corked. 

Solution  II.  173  parts  of  tartrate  of  soda  and  100  parts  of  officiual 
solution  of  caustic  soda  of  the  specific  gravity  of  1034,  dissolved  in 
water  to  500  parts.  This  is  to  be  kept  in  a  well-stoppered  bottle; 
but  it  must  not  be  allowed  to  become  too  stale. 

Mode  of  procedure :  Equal  parts  of  I.  and  II.  are  mixed  together. 
The  mixture  (Fehling's  solution)  must  not,  when  boiled,  separate  anj 
oxydul.  10  c.c.  of  the  mixture  and  40  c.c.  of  water  are  placed  in 
a  deep  porcelain  saucer.  Thoroughly  mixing  the  urine  of  twenty  four 
hours,  we  take  a  portion  of  this  and  dilute  it  with  9  parts  of  water 
(urine  1,  water  9),  and  with  this  we  fill  a  burette.  The  mixture  in 
the  saucer  is  brought  to  the  boiling-point,  and  into  this  the  urine  in 
the  burette  is  allowed  to  flow :  there  occurs  a  separation  of  oxydul 
and  oxydul -hydrate,  and  the  blue  color  of  Fehling^s  solution  disap- 
pears. The  instant  when  the  fluid  (if  we  incline  the  saucer)  first 
loses  its  color,  shows  the  completion  of  the  reduction.  We  allow  the 
amount  of  urine  necessary  to  complete  the  reduction  to  flow  from  the 
burette. 

Calculation :  Since  0.05  gramme  of  grape-sugar  reduces  10  cc. 
of  Fehling's  solution,  therefore  the  quantity  of  the  mixture  which  has 
escaped  from  the  burette  contained  0.05  gramme  of  grape-sugar  ^^ 
represent  that  quantity  of  the  mixture  by  "  j/*  then  the  mixture  in 

the   burette   contains  =  -  per   cent,    of  sugar.     Anu, 

since  the  mixture  of  urine  was  diluted  tenfold,  the  urine  itself  contains 

6  X  V>       50  .  .  ,.,     , 

-     —  =  —  per  cent,  sugar — that  is,  5  times  the  amount  dilutw* 

divided  by  the  quantity  of  the  mixture  in  the  burette  that  was  used. 
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The  dilatioD  of  the  urine  is  t6  be  varied  according  to  the  amount  of 
ngur  it  contains. 

2.  Determining  the  9ugar  hy  circumpolarization.  This  depends 
upon  the  property  of  sugar  to  turn  the  plane  of  polarization  to  the 
right  Recently,  the  method  has  come  somewhat  into  discredit,  or  it 
htfbeen  shown  to  be  exact  only  when  we  exclude  oxybutyric  acid  and 
aDj  le?nlo6e  that  may  be  present  (which,  according  to  Kulz,  some- 
times occurs  in  severe  forms  of  diabetes).  Regarding  complicated 
methods  (complete  fermentation,  etc.),  see  hand-books  upon  Urinary 
Analysis. 

We  do  not  give  a  description  of  the  method  by  polarization,  as  a 
lescription  of  its  use  always  accompanies  the  different  apparatus  sold. 
We  recommend  particularly  the  simple  apparatus  made  by  Zeiss.) 

Other  Soluble  Comtituents  of  the  Urine. 

Levtilose  sometimes  occurs  in  the  urine,  in  addition  to  grape-sugar, 
1  cases  of  diabetes  mellitus.  It  gives  the  chemical  reaction  of  the 
tter,  and  for  this  reason  it  cannot,  without  complicated  methods,  be 
cognized,  chiefly  on  account  of  a  striking  difference  between  the 
umtitative  determination  by  Fehling's  solution,  on  the  other  side, 
id  the  polarizing  apparatus  on  the  other.  Levulose  turns  it  to  the 
\;  but  we  must  be  on  guard  with  reference  to  oxybutyric  acid. 
Lactose^  occurring  in  puerperal  patients,  inosite  in  diabetes  in- 
lidus,  albumiriy  can  only  be  demonstrated  in  the  urine  when  they 
)  isolated. 

Lipuria^  as  has  been  already  mentioned,  occurs  in  chyluria.  It 
),  in  one  instance  (Ebstein),  been  found  in  pyonephrosis;  small 
Entities  of  fat  occur,  with  large  white  kidney  (see  Sediments),  in 
soning  by  phosphorus,  and  in  diabetes  mellitus,  but  also  in  health 
jr  taking  very  much  fat,  as  cod-liver  oil.  The  proof  is  by  shaking 
ip  with  ether.  Lapaciduria  (fugitive  fatty  acids  in  the  urine)  has 
ently  been  much  studied,  but  thus  far,  from  the  standpoint  of 
gnosis,  without  significance. 

Diaeeturia^  resulting  from  acetoacetic  acid  in  the  urine  (Jaksch), 
^er  occurs  under  physiological  conditions.  It  is  observed 
irays  with  a  simultaneous  abundance  of  acetone,  see  below) 
diabetes,  and  especially  in  the  severe  forms,  which  then  some- 
les  end  in  coma;  also  in  fever  and  as  an  independent  dis- 
e  (Jaksch) ;  and  both  are  apt  to  occur  in  children.     Diaceturia 
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is  generally,  especially  if  it  occurs  in  adults,  associated  with  mm 
symptoms,  particularly  nervous,  which  are  to  be  regarded  as  ngM 
of  auto-intoxication  [poisoning] ;  hence  it  may  result  in  deep  eom 
and  be  the  direct  precursor  of  death.  As  to  its  significance  whci 
it  occurs  in  children,  Jaksch,  by  recent  investigations,  arrives  il 
the  supposition  that  the  convulsions  which  so  frequently  ooeor 
with  them  in  acute  diseases  are  explained  by  diaceturia. 

Test,  Some  solution  of  chloride  of  iron  is  slowly  added  to  the 
urine ;  sometimes  there  occurs  a  precipitate  of  phosphates,  whieb 
must  be  removed  by  filtration ;  then  more  iron  chloride  must  be  addei 
If  glacial  acetic  acid  is  present^  the  urine  becomes  a  Bordeaux-red. 
Then  the  test  must  be  repeated  with  urine  that  has  been  boiled. 
Further,  a  poition  of  urine  must  be  mixed  with  sulphuric  acid,  ex- 
tracted with  ether  and  repeated  with  the  extract ;  lastly,  it  must  be 
examined  for  acetone  (see  below).  Diaceturia  is  present  if,  in  the 
presence  of  the  chloride-of-iron  reaction  of  the  fresh  urine,  1,  the 
boiled  urine  shows  no,  or  only  a  slight,  chloride  of-iron  reaction;  2, 
if  the  ether  extract  shows  a  chloride-of-iron  reaction  which  fades  in 
the  course  of  twenty-four  hours  at  the  longest ;  3,  if  acetone  is  present 
at  the  same  time  (Jaksch). 

Acetonuria,  in  contradistinction  from  the  preceding,  is,  it  seems,  in 
most  cases  a  phenomenon  without  significance.  It  occurs  in  health  (a 
trace),  in  fever,  in  diabetes,  with  inanition,  but  also  without  these  in 
carcinoma,  in  psychoses.  There  also  seems  to  be  an  auto-intoxication 
[poisoning]  with  acetone  (v.  Jaksch),  which  accompanies  symptoms 
of  cerebral  irritation  (also  epileptic  convulsions),  states  of  depression. 
The  cases  hitherto  observed  have  ended  in  recovery.  Thus,  att 
abuD<lanec  of  acetone  is  found  in  the  urine,  but  no  glacial  acetic  acid 
(see  above). 

The  exact  test  is  complicated.      Several  methods  have  been  given, 
which,  if  one  wishes  to  be  certain,  it  is  best  to  employ  simultaneously: 
1.   Distil  the  urine  with  some  phosphoric  acid.     Several  cubic  centi- 
metres of  this  distillate  are  mixed  with  a  few  drops  of  solution  of 
iodine  and  iodide  of  potassium  ;  an  immediate  precipitate  of  iodoform- 
crystals  proves   acetone  (Lieben).     2.  We   add  to   the   urine  some 
freshly-prepared  oxide  of  mercury,  obtained  by  mixing  an  alcoholic 
solution  of  potash  with  chloride  of  mercury.     Filter  it,  and  cover  the 
filtrate  with  sulphate  of  ammonium  :  a  black  ring  of  sulphate  of  mer- 
cury shows  acetone  (Reynolds).     Legal  (cited  by  Jaksch)  has  devised 
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%  test  for  acetone  which  is  a  usefiil  preliminary  one :  Several  cubic 
ootimetreB  of  urine  are  treated  with  a  few  drops  of  a  concentrated 
lohtion  of  sodium  nitroprusside  and  somewhat  concentrated  liquor 
potiffiK.  If  acetone  be  present,  a  bright  red  color  is  seen,  which 
(pickly  &des,  but  upon  the  addition  of  some  acetic  acid  changes  to 
purple  or  violet-red. 

Aoetone  is  a  product  of  normal  decomposition  of  albumin.  If  this 
bodj  is  abundant  in  the  urine  it  indicates  an  increased  decomposition 
of  albumin.  It  is  worthy  of  note  that  acetic  acid  easily  breaks  up 
into  acetone  and  carbonic  acid,  and  that  acetic  acid,  in  turn,  is  a 
product  of  oxidation  of  /5-oxybutyric  acid.  This  acid  is  found  in 
diabetic  coma,  as  it  seems,  exceptionally  in  very  large  quantities  in 
tke  urine  (Stadelmann,  Minkowski) ;  and  it  becomes  more  and  more 
probable  that  it,  in  union  with  other  fatty  acids,  must  be  regarded  as 
&e  cause  of  diabetic  coma,  as  the  pupils  of  Naunyn,  mentioned 
ibofe,  have  for  years  maintained.  Hence,  in  diabetic  coma  we  have 
to  deal  with  an  acid- intoxication  of  the  organism,  in  which  it  is  to  be 
usomed  that  the  given  acids  only  as  acids  are  poisonous — that  is, 
by  the  withdrawal  of  alkalies  from  the  blood. 

In  close  relation  with  the  withdrawal  of  the  acids  stands  (according 

to  Hallervorden,  Stadelmann)  the   separation  of   a  substance  with 

which  the  organism,  as  long  as  possible,  attempts  to  neutralize  the 

pernicious  acids :  the  separation  of  ammonia  in  the  urine.    We  cannot 

go  mto  the  subject  here,  for  the  reason  that  the  quantitative  deter- 

ouoation  of  ammonia  does  not  come  within  the  province  of  this  work. 

[The  Translator  adds  here  a  summary  of  Stadelmann's  observations 

npon  '^Diabetic  Coma,"  as  given  in  the  American  Journal  of  the 

Medical  Sciences^  taken  from  BetUsch.  med,  Wochenschrift,  1889, 

No.  46: 

^*  1.  Diabetic  coma,  apart  from  accidental  coma  due  to  other  causes, 

oocors  only  in  the  case  of  diabetic  patients  whose  urine  contains 

oxybutyric  acids. 
**  2.  Almost  equivalent  in  value  with  the  recognition  of  oxybutyric 

acid  is  the  determination  of  the  amount  of  ammonia  in  the  urine ; 

while  it  is  also  far  easier  of  performance. 
'^  3.  Diabetic  patients  with  an  excretion  of  ammonia  of  more  than 

one   and  one-tenth  grammes  per  day,  are  in  danger  of  becoming 

severe  cases  of  the  disease. 

29 
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^'  4.  Patients  excreting  two,  four,  six,  and  more  grammes  of  am- 
monia daily,  need  constant  watching  by  the  physician,  and  are  in 
constant  danger  of  passing  into  diabetic  coma. 

"5.  If  the  determination  of  the  presence  of  oxybutyric  acid,  or  the 
estimation  of  the  amount  of  ammonia,  cannot  be  carried  out^  at  letst 
the  chloride-of-iron  test  should  be  made.  If  this  gives  a  more  positire 
reaction,  oxybutyric  acid  is  present  in  the  urine,  and  the  cases  answer 
to  the  statements  made  in  the  third  and  fourth  conclusions.  The 
converse  of  this,  however,  is  not  always  true,  for  there  are  cases  of 
diabetes  with  oxybutyric  acid  in  the  urine,  and  even  suffering  from 
diabetic  coma,  the  urine  of  which  does  not  give  the  chloride-of-iron 
reaction."] 

Regarding  the  occurrence  of  the  two  compounds  of  sulphuric  acid 
or  of  the  products  of  their  decomposition  (here  also  belong  indican, 
which  has  been  previously  mentioned,  indoxylsulphuric  acid),  also  of 
ptomaines,  ferments  (especially  pepsin),  see  the  various  special  worb 
upon  these  subjects. 

The  Urine  as  Affected  by  Medicines, 

The  determination  as  to  whether  a  medicine  has  been  taken  or  not 
may  often  be  of  diagnostic  importance.  A  number  of  medicines  mar 
be  directly  detected  in  the  urine ;  to  those  not  easily,  or  not  at  all 
demonstrable  to  a  slight  extent,  according  to  Penzoldt*s  recommenda- 
tion of  a  particular  case,  we  can  add  one  easily  demonstrable. 

If  we  find  in  the  urine  the  reaction  of  demonstrable  medicines  that 
have  been  given,  then  we  can  naturally  assume  that  any  other  which 
was  mixed  with  it  has  been  taken. 

Iodide  of  potassium.  Add  a  couple  of  drops  of  red  fuming  nitric 
acid  and  about  one- quarter  as  much  chloroform  as  there  is  of  urine; 
shake  it;  the  chloroform  gradually  settles  down,  colored  re^Uish* 
violet. 

Bromine.     The  same  method ;  chloroform  colors  it  brown- vellow. 

SaJlcylie  acid.  The  urine  is  made  a  blue-violet  by  the  chloride  of 
iron  (not  Burgundy -red,  see  Diaceturia).  \Vhen  the  amount  of  sali- 
cylic acid  is  small,  we  shake  up  the  urine  (to  which  some  sulphurit 
acid  has  been  adde<l)  with  ether  and  then  apply  the  test 

Ehuharh  and  senna ^  see  p.  411. 
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Carbolic  aeid^  also  naphthalin^  resorcin^  etc.  Upon  standing,  the 
urine  becomes  olive-green  to  brown-black,  even  black  (hydrochinon). 
Exact  determination  requires  particular  methods. 

Salol.  Urine  containing  this,  as  well  as  carbolic  acid,  becomes 
green  to  black,  and,  at  the  same  time,  responds  to  the  tests  for  sali- 
cylic acid. 

Antifebrin.  Add  one-fourth  volume  of  a  concentrated  solution  of 
hydrochloric  acid  in  a  reagent-glass ;  boil  for  a  few  minutes ;  cool ; 
add  a  few  c.c.  of  a  three-per-cent.  solution  of  carbolic  acid  and  a  drop 
of  dilute  solution  of  chromic  acid.  The  mixture  becomes  red ;  after 
Uie  addition  of  ammonia  up  to  an  alkaline  reaction,  a  beautiful  blue. 
(After  Miiller.) 

Antipyrin,  thallin.  Red  coloration  with  chloride  of  iron :  more- 
over, thallin  urine  is  green-brown. 

Works  upon  Chemical  Analysis  and  Toxicology  give  further 
information. 


CHAPTER   VIII. 

EXAMINATION  OF  THE  NERVOUS  SYSTEM. 

Anatomt;   Normal  and  Pathological  Physiology. 

Only  a  eketch  of  what  is  most  important  can  be  given  here.  for 

further  particulars,  see  the  special  text-books  upon  the  Babject. 

1.  THE  CORTICO-MUSCULAR  TRACT  (tHE  PYRAMIDAL  TRACT,  JLBCE^  '4 

It  has  its  origin  in  the   so-called  psycho-motor   centrea  of      tl>* 
cortical  substaoce  of  the  cerebrum.     These  lie  in  the  motor-oorC^  i^ 


^..^lobnlnj  pancntnlit 


eml  view  of  the  braio.     (Comljinod  rrom  EokKK.)     Gfri  and  labu'ij  marked  viUi 
nutique  type,  the  sulci  and  Guures  with  italic  t;^. 
(462) 
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FiQ.  HO. 


la  of  thn  tuviai  oerre  nad  of  th«  nerve*  of  tbe  extremiliM. 
>t  A,  B,  i\  aro  iailicKl«d  tappoted  local  dnesses.  j4,  leeinn  ••(  \.hr  loft 
■  til*  t&hini«l  osfxiilit,  auiiriE  right  hcinlple^is  ou  the  right  sidu  {  £,  leaioD  ot 
llhklf  of  Uw  i»nH,  tnucliei  the  p/iamidal  tract  nf  tho  extrenillies  of  the  right  side 
""'m  left  bfiul.aunngi^rcKseit  juntlyais;  f,  ihnwa  Iho  rare  condition  of  uneroBseil 
d  panJyiii  of  the  eitreDiitiea  from  leaioii  ia  the  pom. 
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region,  which  includes  the  anterior  and  posterior  central  convolotioBi 
and  the  lobus  paracentralis  of  each  hemisphere.     It  has  be^ 


Fio.  141 


Diagram  of  the  innervation  of  the 
muscles.  (Partly  from  Edinobr.) 
The  radidtion  of  tlio  Py-truots  varies 
at  diflereut  portions  of  ihe  cortex 
(seep.  452).  Py-//,  pyramidal  tract 
for  the  cervical  spinal  conl;  I^/-L, 
pyramidal  tract  for  the  lumbar  |X)r- 
tion  of  the  conl  ;  If,  cervical  cord ; 
L,  lumbar  cord  ;  1*1/-  V  is  omitted. 
Notice  that  down  to  the  lumbar  jx>r- 
tion  of  the  cord  Py-L  passes  in  the 
lateral  column. 


that  the  centre  for  the  lower  portioi 
of  the  face  (the  countenance,  exdad- 
ing  the  forehead),  and  the  tongoe,ii 
from  the  lower  section  of  the  aoterior 
rather  than  the  posterior  oentrtl  oofi- 
volution. 

The  centre  for  the  arm  is  in  dtt 
middle  portion  of  the  anterior  centnl 
convolution. 

The  centre  for  the  leg  is  in  the 
lobus  paracentralis  and  the  upper 
section  of  both  central  convolutions. 

Thus,  the  centres  of  the  cortex  lie 
tolerably  wide  apart. 

The  tracts  course  from  there,  and 
next  converge  in  the  corona  radiati, 
in  a  fan-shape,  to  the  internal  capsule, 
where  they  lie  close  together  in  its 
anterior  segment,  hence  between  the 
lenticular  nucleus  and  optic  thalamos. 
They  lie  close  behind  a  point  midway 
between   these  [but  do  not   connect 
with  them].     From  thence  they  go  to 
the  foot  of  the  crus  cerebri,  paswng 
about  in  the  middle  of  it      In  the 
pons,  the  pyramidal   tracts  are  split 
up  by  transverse  fibres.     They  unite 
again  to  form  pyramids  at  the  an- 
terior  portion   of   the    medulla    ob- 
longata,   and    here     the    pyramidal 
tracts  of  the  two  sides  lie  very  close 
together.      [From   the   circumstance 
that  they  form  the  anterior  pyramids 
of  the   medulla,   they    receive   their 
name,  "  pyramidal  tracts.'']     At  the 
lower  end  of  the  medulla  the  right 
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Bnd  left  pyramidal  tracts  interlace,  no  that  very  much  the  larger  part 
of  die  fibres  go  to  form  the  lateral  column  of  the  opposite  siile  of  the 
qtinti  cord  (lateral  pyramidal  tra<;t).  Only  a  small  purt  of  the  fibreB 
[of  the  external  aspect  of  the  pyramids],  without  crossing  to  the 
oppoaite  side,  pass  to  the  anterior  column  of  the  apimil  cord  [forming 
the  colamns  of  Tiirct],     (Anterior  pyramidal  tracts,  J'y-  I') 

At  different  levels  of  the  cord,  from  the  lateral  pyramidal  tracts, 
fibres  continnally  pass  to  the  ganglion  cell-groups  of  the  aame  side, 
and  from  these  ganglion  cells  arise  the  anterior  roots  of  the  [nervea 
of  the]  spinal  cord.  These  unite  with  the  posterior,  and  form  with 
drnn  the  mixed  peripheral  nerves.  In  these  the  motor  tracts  pass  to 
Ae  muscles. 

The  tracts  for  the  motor  cranial  nervea  separate  successively  in  the 
pons  and  oblongata  from  the  pyramidal  tracts,  decussate  and,  at  the 
Sow  of  the  fourth  ventricle,  enter  the  grey  nuclei  of  the  pons  and 
oblongata,  which  consist  of  ganglion  cells,  perfectly  analogous  to  the 
mlerior  bora  ganglia. 


lAktion  of  the  nuclei  of  tb«  crsDJal  nerves.    (Enisc 
repicMntcd  a»  tranapKrant.      The  nuclei  of  teas 


The  centres  of  tbe  cortex  are  those  of  voluntary  motion ;  the 
centres  of  the  anterior  horns  simpty  convey  these  to  the  peripheral 
neires.  Moreover,  they  are  the  reflex  spinal  centres,  in  that  they 
receive  sensible  irritation  from  the  posterior  roots  of  the  spinal  cord 
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(see  below)  and  transpose  them  into  motor  stimuli,  which  they  conTej 
to  the  anterior  roots. 

But  both  central  apparatuses  also  have  trophic  influences—that '», 
they  preside  over  the  nutrition  of  a  certain  section  of  the  corticih 
muscular  tract.  The  cortical  centres  preside  over  the  nutrition  of  4e 
fibres  until  they  enter  the  ganglia  of  the  anterior  horn.  These  litter 
control  the  nutrition  of  the  peripheral  nerve-fibres  and  of  the 
muscles. 

Paralysis  is  produced  by  any  lesion  (local  disease:  hemorrhage, 
softening,  inflammation,  tumor)  at  any  point  in  the  cortico  muscular 
tract  which  disturbs  the  central  ganglia  or  interrupts  the  course  ol 
the  tract.  According  to  the  location  of  the  lesion,  this  paralysis 
shows  difierent  characteristics ;  and  these  may  primarily  be  studied 
from  three  points  of  view :  \ 

1.  If  the  lesion  is  located  in  the  cortex,  or  afiects  the  tracts  abo?e  - 
the  point  of  decussation,  then  the  paralysis  is  upon  the  opposite  side 
of  the  body ;  on  the  contrary,  lesion  below  the  decussation  produces 
paralysis  of  the  same  side.  If  located  in  the  pons,  it  may  happen, 
for  example,  that  besides  the  pyramidal  tract,  which  as  yet  has  not 
decussated,  it  affects  the  fibres  of  the  facial,  which  have  already 
crossed  over  (see  above),  it  then  causes  paralysis  of  the  opposite  side 
of  the  body  and  of  the  same  side  of  the  face,  hence  these  two  cross 
each  other — hemiplegia  cruciata  sett  aUerans. 

2.  If  the  lesion  affects  a  cortical  centre,  or  a  point  in  the  pyramidal 
tract  in  the  brain,  the  pons,  the  oblongata,  the  spinal  cord  above  the 
point  of  entrance  of  the  particular  tract  into  ganglia  of  the  anterior 
horn  (or  the  analogous  gray  nuclei  of  the  oblongata  or  of  the  pons), 
then,  because  the  trophical  influence  of  the  cortical  centre  from  above 
ceases  at  that  point,  the  affected  tract  degenerates  just  up  to  the  cor- 
responding cells  of  the  anterior  horn,  while  these  and  the  peripheral 
nerves  and  the  muscles  do  not  degenerate.     This  degeneration  of  the 
pyramidal  tract  does  not  in   itself  cause  any  further  clinical  phe- 
nomena.    On  the  other  hand,  if  the  lesion  is  in  the  anterior  horn,  or 
downward   from   there   in    the   motor    tract,    there   is    degeneration 
downward  of  the  nerves  and  muscles  supplied  by  the  portion  which  is 
the  seat  of  the  lesion.     In  the  latter  case,  we  have  the  clinical  evi- 
dences of  degeneration  (rapid  diminution  in  volume,  diminution  or 
loss  of  electrical  reaction,  and  other  signs  of  degeneration,  see  below). 
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3.  Since  tlie  centres  and  tracts  in  the  iliffercnt  sections  In  some 
iasbuicvs  tie  wi<le  apart  mid  iu  others  close  together,  a.  certiin  extent 
of  lesion,  according  to  its  location,  wiil  cause  a  parulrsis  widely 
difierent  in  its  e.Ttent: 

(d)  A  lesion  of*  considerable  extent  locnteii  in  the  cortex,  or  in  tlie 
eoroDB  nuliata,  just  under  it,  generally  affects  the  centre  for  one-half 
of  the  countenance^  or  an  arm,  or  a  leg  (monoplegia). 

(6)  If  located  in  the  internal  capsule,  then  the  lesion  need  not  be 
8o  very  largo  in  order  to  produce  a  paralysis  of  the  whole  of  the 
oppoiit«  side  of  the  body — hemiplegia.  This  points  to  the  crus 
cerebri. 

((■)  If  the  lesion  is  In  the  cord,  where  the  motor  organs  and  all 
the  other  nervous  organs  of  the  body  lie  close  together,  it  easily 
causes  paralysis  of  both  aides :  thus,  lesion  of  the  dorsal  portion  of 
tiie  cord  produces  paralysis  of  both  lower  extremities,  or  paraplegia 
inferior :  lesion  of  the  cervical  portion  of  the  cord  sometimes  causes 
parslysis  of  both  arms  and  both  legs,  or  only  the  former — paraplegia 
superior  sell  brachinlis. 

To  the  above  stalemenis  we  may  add  still  another : 

(>/)  If  the  lesion  is  in  the  pons  and  oblongata,  it  may  easily  affect 
ti)  a  considerable  degree  the  centres  that  are  very  essential  to  life, 
aa  the  res* piratiiry -centre,  vagus-ceiilre  for  the  heart,  and  death  may 
wion  fidlow.  Often,  if  there  is  hemorrhage  or  softening,  it  may  take 
pl&ce  immHliately. 

A  I'K-nl  disease  at  the  base  of  the  brain  injures  the  craniut  nerves 
which  go  off  from  that  point.  If  it  ia  located  in  the  anterior 
cnuiial  fossa,  the  olfactory  nerve  will  be  affected;  if  in  the  middle 
cranial  fossa,  it  may  cause  disease  of  the  opticus,  oculomotorius, 
trvcblenris,  abducens,  sometimes  also  the  olfactorius:  if  in  the 
poatcrior  fossa,  the  trochlearia,  abducens,  facialis,  acusticus,  glosso- 
pharrngetis,  vagus,  accessorius,  come  under  consideration.  The 
liiseast!  may  be  bilateral.  See  the  illustration,  which  shows  how  the 
different  nerves  come  together  at  the  base  of  the  skull.  From 
siiDDltaueous  injury  to  the  crus  cerebri,  pons,  and  oblongata,  the 
pyrsmidal  tracts  may  become  affected,  and  paralysis  of  the  extremi- 
ties results.  In  basilar  affections,  this  is  generally  less  marked  than 
ia  ttie  paralysis  of  the  cranial  nerves. 
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The  foregoing  contains   only  Ui«   introduction   to  (he  poitiKJ 
diagnosis  in  these  liirections.     We  niuat  refer  for  pnrtioilar"  to  I 


Pocto  ofeztof  the      an.    n« 
inlale  tUonuiBl  nerve*    V    V  V> 
sola  DU*    \  *  OaMenao  gii  gl  on 


clinical  text-books.     We  refer  here  to  Icxt-books  upon  clinical  rnedt* 
cine,  and  particularly  to  the  seeund  odition  of  Edinger's  book  on  tbc 
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utture  of  the  Central  Organs  of  the.  Nersnu»  St/ttem,  ihe  second 
of  which  has  just  appeared. 


•2.    TtlE   HBSiilTIVE    OR    CKNTBIPETAI,    TRACTS. 

The  tract  of  the  sensibility  of  the  skin  of  the  trunk  ami  of  the 
Htrcmities  passes  from  the  sensitive  terminal  fibres  of  the  skin  in  the 
raised  nerves,  then  into  the  posterior  root  to  the  cord.  From  there 
it.  for  the  most  part,  enters  the  posterior  horn  (it  is  doubtful  whether 
K  sninll  portion  inuj  not  enter  the  lutentl  column) ;  it  decussates  soon 
after  its  cntmnco  into  the  cord — how,  we  do  not  know.  Above  the 
cord  we  do  not  know  the  behavior  of  this  tract  till  it  reaches  the 
tfjfvmentum  cruru  cerrliri,  into  which  it  passes.  Then  it  enters  the 
inner  capsule  behind  tho  pyramidal  tract — that  is,  in  the  posterior 
third  of  the  postttrior  peduncle.  Beyond  this,  we  do  not  exactly 
know  its  coarse. 

The  tract  of  deep  sotisibllity  (usually  called  the  muscular  sense) 
probably  haa  the  satue  course  as  that  we  have  Just  described.      Most 
^orobably  it  ends  in  the  motor  cortical  zone  of  the  central  convolutions 
^^■d  the  lobua  paracentral  is. 

^^H^n  important  centripetal,  but  not  in  the  strict  sense  a  sensitive, 
^^Kt,  ore  tile  columns  of  GoU,  whieh  likewise  arise  from  the  posterior 
^^Bto,  which,  moreover,  only  from  the  upper  part  of  the  doi-sal  portion 
^^Htfie   cord,  and  above  that  point,  form  a  compact  bundle  in  the 
I^Vwian  portion  of  the  posterior  column,     VVc  know  nothing  positive 
of  their  function.     Also,  tho  lateml  column  of  tho  tract  of  the  cere- 
bellum   is   centripetal,   wliJcb,   in   the   upper   portion  of  tho   cord, 
-^ringing  from  the  columns  of  Clarke,  goes  into  the  cerebrum.     Its 
irxitioii,  also,   is  not  entirely  clear;    probably  it  is  of  service   in 
1  reserving  equilibrium. 

Severe  lesions,  or  complete  interruption  of  the  tract  of  sensibility  of 
the  skin  in  the  peripheral  nerves,  or  in  the  cord,  or  in  the  internal 
npsule,  cause  total  ancestbesia  of  the  skin,  if  the  lesion  is  not 
•evere,  there  is  diminution  of  the  sense  of  touch  or  a  partial  loss  of 
M-osibility — s»  partial  paralysis  of  sensibility,  as  the  sense  of  pain — 
latter  is  frequent,  especially  in  disease  of  the  spinal  cord. ' 
fflitt  from  local  disea.se  of  the  internal  capsule,  or  of  the  spinal 
oifests  itself  upon  the  opposite  side. 
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Z.   CENTRES   ASD  TRACTS  OP  THK  SPECIAL  SBMSBS. 

-I  5i^t.  This  tnct  passes  from  the  retina  in  the  eje  to  Ae 
rhusm.  Here  oorars  a  pecnliar  partial  decossatioo  (semi-deconatiim), 
vhich  i<  :¥ppi>iac«J  in  Pig.  144 :  tbe  optic  nerve-fibres  beloDgisg  to 
the  omer  half  vf  ifae  retina  do  not  cross,  those  belonging  to  the  inar 
\iait  d-.\  Then  ii  pa^es  in  the  optic  tract  to  the  anterior  oorpu 
i{aa>injvm:na3i.  and  from  there  in  the  posterior  third  of  the  poaterior 
liaib  of  the  internal  (■aft^ale  entering  into  relation  with  the  pali 
of  tl:e  v^pdc  thalamus  and  the  corpus  genicalam  eiL,  and  then  spmdi 
i^xi:  •^^Li-jae]  V  baokvarxl  and  apward  in  the  cortex  of  the  ocdpitil  lobt 
The  mgist  important  points  in  relation  to  this  nerve  are  the  follaving: 


i>fiuv  EcrT«-6brM  JD  tfae  chiaa 


I.  Th*:  paiholojii-al  processes  at  the  base  of  the  brain,  and  lesionl 
in  the  {»vs:orior  eui  of  tin-  inner  capsule  (causing  a  stmultaneoua  henu- 
an».-«[i:(-?:a  <.  t^f  the  pnEvinar  of  the  optic  thalamus,  or  of  the  occipital 
lobe,  prviuiv  disturbances  of  virion. 

i  Tlia;  t'HTv  v-'uijilfie  destruction  of  the  cortical  centres  in  the 
txvipil.-il  ("bf:?.  :w'  well  as  of  the  tract  from  there  to  the  chiasm,  cnta 
otr  the  iiiii  r>-j^:- ^s  ■  f  <\z^l  fn*m  the  outer  half  of  the  retina  of  the 
muif  .<ido  and  the  iiiticr  half  of  the  opposite  side,  (bus  from  synonj- 
uu'iis  li»lvt'^  i>f  ihe  two  rviina'.  Thus,  hemiopia  and  hemianopsia  ire 
prtxlurt'-l  (Stv  undtT  Eto'. 

[(•^  Hearing.     The  acoustic  nenre  passes,  together  with  the  fiuial. 
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to  the  oblongata,  to  the  acoustic  ganglion,  in  regard  to  which  we 
cannot  here  enler  into  farther  detail.  In  its  central  course  it  comes 
mto  relation  with  the  cerebrum,  and  then  appears,  probably,  in  the 
most  posterior,  sensitive  portion  of  the  internal  capsule,  whence  it 
apreads  out  in  the  cortex  of  the  temporal  lobe  (see  Word-deafnpss). 

(c)  Smell.  Of  the  olfactory  nerve  perhaps  nothing  more  is  to  be 
aud  than  that  its  centripetal  tract  seems  to  pass  through  the  posterior 
portion  of  the  internal  capsule. 

(i)  Taste.     The  sense  of  taste  is  located  [chiefly]  in  the  glosso- 

pkarjngeus  nerve,  distributed  to  the  palate  and  the  posterior  third  of 

the  tongue,  by  which  nerve  it  is  conveyed  to  the  oblongata.     The 

fioorse  for  the  anterior  two-thirds,  however,  is  complicated:   as  the 

ehorda  tympani,  it  first  passes  in  the  lingual  nerve,  but  leaves  this 

ind  goes  to  the  facial,  leaves  this  again  at  the  geniculate  ganglion,  and 

probably  extends,  as  the  greater  superficial  petrosal  nerve.  Vidian,  and 

the  sphenopalatine  ganglion,  to  the  trigeminus  (second  branch),  going 

toward  the  centre  with  this.    We  again  meet  the  fibres  of  taste  in  the 

posterior  portion  of  the  inner  capsule. 

It  is  very  important  to  note  the  participation  of  the  sense  of  taste 
It  the  anterior  portion  of  the  tongue  in  peripheral  paralysis  of  the 
idalj  and  also  (according  to  Erb  and  others)  in  disease  of  the  tri- 
geminus situated  high  up,  as  well  as  in  lesions  of  the  posterior  portion 
of  the  inner  capsule  (bemisesthesia). 

Until  we  come  to  the  symptomatology,  we  delay  speaking  of  all 
other  points  regarding  localization  of  the  brain,  especially  regarding 
^asia  and  the  phenomena  associated  with  it,  and  regarding  the 
origin  of  certain  forms  of  convulsions,  of  vertigo,  coordination,  etc. 

4.   REMARKS   UPON   THK   VESSELS   SUPPLYING  THE   BRAIN. 

The  brain  is  supplied  with  blood  from  the  two  internal  carotids  and 
rom  the  vertebral  artery.  The  right  and  left  vertebral  unite  at  the 
asilar  surface  of  the  pons  to  form  the  basilar  artery ;  this,  again, 
ivides  at  a  point  corresponding  to  the  anterior  inferior  border  of  the 
9n8  into  the  two  posterior  cerebral  arteries,  which,  by  the  posterior 
)mmunicating  arteries,  form  a  connection  with  the  carotids  (the  circle 
\  Willis).  Besides  the  ophthalmic  and  the  posterior  communicating, 
le  carotid  gives  off  the  anterior  communicating,  which,  with  its 
pposite  fellow,  completes  the  circle  of  Willis.     There  also  arises  from 
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the  carotid  the  middle  cerebral,  the  [largest,  and]  most  importiM 
vessel  of  the  brain. 

Of  these  vessels  the  greatest  interest  attaches  to  those  which  sapplj 
the  pons  and  medulla,  and  the  most  important  part  of  the  cortex  md 
the  internal  capsule. 

The  pons  and  medulla  are  chiefly  supplied  bj  the  basilar  lad 
vertebrals.  The  branches  of  these  are  terminal  arteries — that  is,  they 
do  not  anastomose  with  each  other,  or  with  other  branches  intheff 
neighborhood.  Hence,  thrombosis  or  emboli  of  such  branches,  or,  ftr 
instance,  of  a  part  of  the  basilar,  immediately  produces  arrest  offan^ 
tion,  and,  besides,  unless  the  stoppage  is  again  removed,  prodnoa 
anaemic  necrosis  of  the  affected  portion  of  the  pons  or  medulla. 

The  region  of  next  importance  is  that  supplied  by  the  middle 
cerebral  artery  (the  artery  of  the  fissure  of  Sylvius).     This,  as  well  as 
the  regions  of  the  cerebrum  supplied  by  each  of  the  two  other  arteries 
supplying  portions  of  the  cerebrum,  divides  distinctly  into  two  parts, 
which  do  not  anastomose  with  each  other,  into  an  inner  and  a  cortical 
portion.     The  inner  region,  supplied  by  the  middle  cerebral  artery 
and  its  branches,  embraces  the  internal  capsule,  with  the  exception  of 
its  posterior  section  (sensory  tract),  the  lenticular  nucleus,  the  greater 
part  of  the  caudate  nucleus,  and  a  part  of  the  optic  thalamus.    This 
internal  region  of  the  middle  cerebral  artery  (artery  of  the  fossa  of 
Sylvius)  is  sharply  distinguished  from  the  neighboring  regions  of  the 
other  arteries  of  the  brain :  there  are  no  anastomoses ;  hence,  con- 
tinuous occlusion  of  this  vessel  at  its  root  must  inevitably  result  in 
softening  of  the  above-named  central  portion  of  the  brain.      The 
cortical  region  of  the  middle  cerebral  artery  extends  over  the  third 
frontal  convolution,  the  anterior  central  convolution  (with  the  excep- 
tion of  the  upper  portion,  which  belongs  to  the  anterior  cerebnl 
artery),  the  posterior  central  convolution,  the  superior  and  inferior 
parietal  lobes,  the  whole  region  in  the  neighborhood  of  the  fissure  of 
Sylvius,  lastly,  the  second  and  third  temporal  convolutions.     Thb 
cortical  portion  of  the  artery  of  the  fossa  of  Sylvius  seems  to  anasto- 
mose, in  individual  instances,  with  the  neighboring  cortical  regions  in 
a  great  variety  of  ways ;  for  this  reason,  occlusion  of  the  artery  in  only 
a  part  of  the  cases  results  in  softening  of  this  cortical  portion  of  the 
brain. 

The  optic  centre  of  the  occipital  lobe,  the  corpora  quadrigemin&, 
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and  the  posterior  portion  of  the  internal  capsale  are  supplied  bv  the 
posterior  cerebral  artery. 

The  prominence  of  the  middle  cerebral  artery  consists  not  only  in 
tbe  fact  that  it  supplies  the  most  important  portion  of  the  cerebrum, 
bat  also  because  it  is  within  this  region  that  both  hemorrhages  and 
emboli  most  frequently  occur.  These  two  disturbances  chiefly  affect 
the  internal  region  of  the  artery — ^the  hemorrhages,  probably,  because 
fhe  pressure  is  highest  in  the  branches  that  go  directly  off  from  its 
not,  or  that  here  is  felt  most  strongly  the  rapid  changes  in  the  power 
of  the  heart;  but  emboli  much  more  frequently  disturb  the  inner 
territory  than  the  cortical,  because,  as  was  mentioned  before,  there 
are  no  anastomoses  in  the  former  region,  while  in  the  cortical  there 
are.  In  the  relation  of  the  left  carotid  to  the  aorta  (going  off  at  a 
very  acute  angle)  seems  to  lie  the  explanation  as  to  why  emboli  are 
mnch  more  frequent  in  the  left  middle  cerebral  artery  than  in  the 
right. 

Symptomatology  and  Methods  of  Examination. 

examination  of  the  seat  of  disease. 

We  learn  from  the  physiological  properties  of  the  nervous  system 
that  when  affected  by  disease  there  is  little  or  nothino;  to  be  seen  at 
the  seat  of  the  disease,  while  the  symptoms  are  manifest  at  other  por- 
tions of  the  body  often  quite  distant  from  it.  Besides,  the  brain  and 
spinal  cord  are  almost  entirely  removed  from  the  possibility  of  being 
examined,  on  account  of  their  bony  casements.  Lastly,  very  often  a 
local  disease  of  the  nervous  system,  although  it  causes  pronounced 
phenomena,  is  locally  very  indistinct.  For  all  these  reasons,  the  local 
examination  of  the  nervous  system,  in  a  number  of  its  diseases,  is 
quite  subordinate.  Still,  we  place  its  consideration  first,  because  in 
a  systematic  examination  it  belongs  there,  and  because  the  expression 
of  our  opinion  cannot  at  all  affect  the  value  which  it,  nevertheless,  in 
many  respects  possesses. 

The  Skull. — The  majority  of  the  diseases  of  the  brain  and  its 
coverings  run  their  course  without  any  manifest  effect  upon  the  skull ; 
indeed,  there  is  no  disease  of  that  or^^an  in  which  it  inav  not  more  or 
less  frequently  happen  that  alterations  in  the  skull  were  entirely 
wanting.     If  there  are  such  alterations  in    a  portion  of  the  cases. 
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they  are  secondary  in  their  natare,  dependent  upon  disease  on  the 
inner  surface ;  in  other,  more  rare  cases,  the  alterations  of  the  shi 
are  the  cause  of  the  disease  of  the  brain. 

As  methods  of  examination,  we  mention  inspection,  palpation,  uA 
measuring  or  tracing  the  shape  of  the  cranium  upon  paper. 

The  Size  of  the  Cranium, — Crenerally  this  is  determined  by  tiie 
circumference  of  the  head  over  the  glabella  and  the  occipital  proto* 
berance,  and  by  estimating  the  relation  between  the  brain-case  proper 
and  the  face.  This  latter  can  be  measured  simply  by  the  eye.  h  j 
the  newly  born  the  circumference  of  the  head  is  39  to  40  cm.  (accord- 
ing to  others  somewhat  less).  In  the  course  of  the  first  year  it 
increases  to  about  45  cm.,  and  from  then  to  the  beginning  of  the 
twelfth  year  to  50  cm. ;  in  adults  it  amounts  to  about  55  cm.  (in  women 
it  is  generally  somewhat  less  than  in  men). 

Marked  enlargement  of  the  cranium,  macrocephalus  (to  80  cm.  and 
more  in  circumference),  occurs  with  hydrocephalus,  if  the  fontanelles 
have  not  yet  closed.  Then  the  frontal  bones  particularly  project;  tlie 
countenance  is  proportionally  too  small,  the  eyes  are  directed  down- 
ward, the  expression  is  often  peculiarly  staring ;  the  fontanelles  are 
very  large  and  remain  open  for  a  long  time ;  the  cranial  bones  are 
thin.  Hydrocephalus  which  occurs  later,  when  the  skull  has  already 
closed,  causes  little  or  no  enlargement  of  the  head. 

Moreover,  a  somewhat  considerable  macrocephalus  is  peculiar  to 
the  rhachitic  skull,  and  is  here  dependent  upon  thickening  of  the 
bones  of  the  skull.     But  it  is  generally  somewhat  angular  (capat 
quadratum).     There  is  no  notable  recession  of  the  bones  of  the  face 
as  in  the  former ;  the  bones  give  the  impression  of  being  dense,  only 
the  occipital  bone  is  sometimes  very  thin,  even  as  paper,  sometimes 
upon  pressure  crackling  like  parchment  (be  careful !).      Here,  too, 
the  fontanelles   remain  open  abnormally  long — sometimes  into  the 
third  year.     The  distinction  from  hydrocephalus  is  made  in  the  first 
place  by  an  examination  of  the  nervous  system,  which  in  this  disease 
is  almost  always  injuriously  affected  (as  respects  its  psychic,  intel- 
lectual, and  motor  functions),  while  in  rhachitis  it  is  normal;  also 
the  evidences  of  rhachitis  are  to  be  sought  at  other  points  (the  infe- 
rior maxilla,  the  thorax,  the  bones  of  the  extremities).     Moreover,  we 
may  have  a  combination  of  hydrocephalus  and  rhachitic  thickening 
of  the  cranium. 
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Abnormally  small  skull,  microcephalus,  is  naturally  connected  with 
abnormally  small  brain,  thus  necessarily  with  idiocy  (see). 

Form  of  the  Skull.  —  Departures  from  the  typical  form.  Here 
IdoQg  dolichocephalus,  brachycephalus,  and  other  forms  of  head  which 
are  often  met  with  without  any  pathological  condition  of  the  brain, 
botalso  in  congenital  malformation  of  the  brain,  as  in  idiots.  Asym- 
metry of  the  skull  likewise  occurs  with  this  condition,  but  also  not 
infrequently  with  persons  who  are  perfectly  healthy  and  intelligent. 
We  discover  the  asymmetry  of  the  skull  by  viewing  it  from  above  or 
by  tracing  it  upon  paper :  measuring  the  sagittal  and  the  large  trans* 
rene  diameters  of  the  cranium  with  the  calipers,  and  making  an 
outline  with  a  strip  of  lead  as  was  described  upon  page  163,  in  the 
examination  of  the  form  of  the  thorax. 

Circumscribed  projections  and  depressions  have  much  greater  path- 

dogical  significance,  the  latter,  however,  very  frequently  not  with 

reference  to  disease  of  the  brain  but  as  signs  of  a  general  disease. 

Projections  occur  in  disease  of  the  cranial  walls  and  of  the  dura  mater,^ 

and  these  are  chiefly  syphilitic  gummata,  carcinoma,  and  sarcoma. 

Sinking-in,  depressions,  impressions,  may  be  traumatic.     If  there  is 

drfect  of  the  bony  wall  the  defect  may  feel  like  a  fontanelle.     Soft 

and  slightly  depressed  [or  depressible]  round  spots  are   sometimes 

present  in  carcinoma  of  the  cranial  vault.     Very  important,  lastly, 

are  scar-like,  round  depressions  over  which  the  scalp  is  adherent,  and 

which  often  contain  an  actual  scar:   these  occur  as  the  result  of  healed 

syphilitic  gummata  or  deep  ulcerations.     All  these  appearances,  but 

especially  the  traumatic  and  syphilitic  depressions,  arc  of  the  greatest 

diagnostic  importance.     When  the  skull  is  thickly  covered  with  hair 

they  may  be  easily  overlooked,  if  we  do  not  examine  it  with  the 

greatest  care  by  feeling  all  points. 

In  making  the  examination  of  the  cranium,  it  is  of  the  greatest 
importance  that  we  should  have  a  clear  conception  of  the  location  of 
the  brain  and  its  different  parts  with  reference  to  its  bony  casement. 
We  cannot  here  go  intp  particulars,  but  attention  is  called  to  Fig.  145, 
from  which  we  especially  learn  the  relation  of  the  so-called  motor 
cortical  regions  of  the  temporal  and  occipital  lobes  to  the  cranium. 

1  Tho  knowledge  and  significance  of  tumors  of  the  cranium  c^iused  by  meningocele 
sod  cephalocele  are  taught  in  works  upon  surgery. 
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The  most  important  point  is  that  the  motor  cortical  region  liesjoRtii 
front  of  a  vertical  line  drawn  througli  the  external  orifice  of  tbe 
auditory  canal. 

Fig.  145. 


Explanation  of  the  topographical  relation  between  the  surface  of  the  brain  and  tbe 
skull.  Cf  fissure  of  Rolando;  -ffCand  FC,  posterior  and  anterior  central  cnnToln- 
tion ;  8,  «S>,  «9,  fossa  of  Sylvius  ;  P,  P,  upper  and  lower  parietal  lobes ;  0,  ocdpitil 
lobe;   Cb,  cerebellum  ;   T,  temporal  lobe;  F.  Frontal  lobe.    (Stbumpkll  from  EciiE.) 

Sensibility  of  the  Cranium  to  Pressure. — This  is  ascertained 
by  pressure  with  the  finger  or  by  gentle  stroke  with  the  tip  of  the 
finger  or  the  percussion  hammer.  General  sensibility  to  pressure 
occurs  in  nervousness,  especially  nervous  pain  in  the  head.  We  also 
sometimes  meet  with  circumscribed  sensibility  to  pressure  in  nervous- 
ness, also  in  hysteria;  but  sometimes  the  latter  corresponds  with  a 
circumscribed  meningitis,  as  this  may  be  caused  chiefly  by  tumors, 
abscess  of  the  brain,  etc.  If  there  are  other  signs  of  a  disease  of  this 
character  present,  then  its  topical  diagnosis  may  be  aided  by  palpation 
and  percussion ;  by  itself  its  results  must  be  received  with  caution. 

Regarding  the  significance  of  dilatation  of  the  veins  of  the  skull, 
see  page  260. 
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Sapparation  of  the  ear  and  nose  (the  latter  seldom)  plays  an  im- 
portant part  as  caases  of  meningitis  and  abscess  of  the  brain. 


THE   SPINAL   COLUMN. 

Form,  The  significance  of  the  expressions  scoliosis,  kyphosis 
(literal  and  posterior  curvature  of  the  spine)  and  kyphoscoliosis  have 
already  been  referred  to  on  page  88.  Lordosis  is  an  abnormal  cur- 
nture  forward.  If  these  curvatures  are  obtuse-angled,  none  of  them 
bare  a  deleterious  effect  upon  the  spinal  cord,  or  at  least  only  excep- 
tionally. Acute-angled  kyphosis  (gibbous),  as  is  usually  caused  by 
caries  of  the  vertebrae,  also  by  fracture  of  a  vertebra,  is  of  much 
greater  importance,  [causing]  compression  of  the  cord.  It  is  to  be 
remarked  that  in  order  to  recognize  slight  lateral  curvature  it  is 
desirable  to  mark  the  seines  of  the  vertebrae,  without  moving  the  skin, 
with  a  blue  crayon,  aid  then  to  observe  carefully  the  line  that  is  thus 
fonned.  Any  weak  less  or  paralysis  of  the  muscles  of  the  spine  on 
one  or  both  sides  may  lead  to  secondary  curvature  of  the  spine,  espe- 
cially to  scoliosis  and  lordosis ;  see  still  further  regarding  this  under 
Fanction  of  the  Muscles. 

Diminished  mohility  of  the  spinal  column^  if  it  occurs  with  respect 
to  the  whole  length  in  persons  of  mature  years,  is  often  not  patho- 
logical   Complete  general  stiffness  occurs,  also,  in  arthritis  deformans. 
If  the  stiffness  is  limited  to  a  certain  portion,  while  the  rest  of  the 
vertebrae  have  free  motion,  this  is  of  pathological  significance  (almost 
always  due  to  caries,  and  here  we  sometimes  have  stiffness  without 
canratore  of  the  spine).     Forcible  bending  is  then  generally  painful. 
The  spinal  column  is  abnormally  mobile  when  there  is  weakness  or 
paralysis  of  its  extensor  or  flexor  muscles  in  young  persons.     This  is 
especially  marked  in  juvenile  muscular  atrophy,  often  in  connection 
with  habitual  curvature. 

Sensitiveness  of  the  vertebral  column  to  pressure  (especially  of  the 
spines  of  the  vertebrae)  may  have  a  great  variety  of  significance. 
There  may  be  palpable  disease,  especially  caries,  but  also  tumors  of 
the  vertebrae,  of  the  spinal  meninges,  spinal  meningitis,  or  tabes ;  but 
it  may  likewise  occur  with  spinal  irritation  (particularly  in  the  neck 
and  between  the  shoulder-blades),  as  well  as  in  hysteria,  and  here  it 
may  be  excessive.     We  discover  this  sensibility  by  strong  pressure, 
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or  by  striking  the  spines  of  the  vertebrse.  Often,  but  by  no  meiai 
always,  there  is  at  the  same  time  painful  sensibility  when  a  hot  sponge 
or  the  cathode  of  the  galvanic  current  is  passed  over  it. 

Here,  also,  belongs  the  rigidity  of  the  neck  in  meningitis,  pardes- 
larly  basilar — ^an  important  sign  of  this  disease;  also,  the  rigidi^of 
the  whole  spinal  column  in  spinal  meningitis.  With  the  former,  bj 
the  contraction  of  the  cervical  extensors  of  the  head,  the  lattaii 
often  bent  back  to  a  marked  degree,  "boring  into  the  pillow." 
Backward  bending  of  the  vertebral  column— opisthotonus — ^likewiie 
occurs  with  attacks  of  tetanus ;  with  epileptic,  and  especially  hys- 
terical, convulsions.  With  the  latter,  as  the  "  arc  de  cercle,"  there 
are  sometimes  incredible  distortions. 

The  anatomical  relation  of  the  cord  to  the  spinal  column  is  u 
follows :  the  cervical  enlargement  of  the  cord  corresponds  about  with 
the  third  cervical  or  the  first  dorsal  spine,  the  lumbar  enlargement 
about  on  the  level  with  the  ninth  dorsal  to  the  first  lumbar  vertebral 
spine;  the  eonua  terminalis  begins  at  the  first  or  second  lumbar 
vertebra. 

THE    PERIPHERAL    NERVES    AND   THEIR   SURROUNDINGS. 

The  nerves,  as  the  seat  of  disease,  come  into  consideration  in  all 
peripheral  paralyses  and  in  neuralgias  (also  among  others,  in  reflex 
epilepsy).  In  order  directly  to  examine  a  nerve-trunk,  an  exact 
knowledge  of  its  course  is  necessary,  and  also  of  the  organs  that 
surround  it,  from  which  an  injurious  efiect  upon  the  nerve  may 
proceed. 

By  the  examination  of  a  nerve  we  learn  its  anatomical  condition: 
any  possible  symmetrical  thickening,  with  neuritis  or  perineuritis, 
unequal  thickening  or  tumors  in  the  nerve,  with  neurofibroma, 
neuroma;  also  any  possible  sensibility  to  pressure,  as  occurs  with 
neuritis  along  the  whole  length  of  the  diseased  nerve,  although  this 
may  be  entirely  absent.  Finally,  here  belong  the  sensitive  points  in 
neuralgias  (see  below). 

Moreover,  a  special  examination  must  be  made  of  certain  points, 
which,  from  any  cause  whatsoever,  may  easily  be  the  starting-point 
of  a  disease  of  a  peripheral  nerve.  These  are :  (a)  those  points  where 
a  nerve  is  especially  exposed  to  traumatism,  because  it  lies  near  the 
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•Qrfice  of  the  body  (especiallj  if  it  at  the  same  time  lies  over  a  bone). 
These  situations  essentially  coincide,  in  part,  with  the  electro-motor 
points  to  be  mentioned  later.  Severe  injuries,  deep  punctures,  etc., 
of  course,  may  destroy  a  nerve  at  any  point.  They  are :  (6)  neigh- 
lorhoods  where  a  nerve  may  be  exposed  to  injury  from  other  organs. 
Here  belongs  compression  by  development  of  callus  about  the  seat 
of  fracture,  especially  of  the  bones  of  the  extremities;  also  com- 
pression and  sometimes  inflammatory  irritation  from  glandular  tumors 
(ixilla,  neck,  etc.),  aneurism,  hernia  (crural  nerve) ;  lesion  of  the 
iicial  nerve  caused  by  caries  of  the  petrous  portion  [of  the  temporal 
bone],  etc.  Indeed,  in  case  of  lesion  of  a  peripheral  nerve  we  are 
frequently  able  to  find  the  seat  of  the  disease  in  this  sense ;  but  in 
every  single  case  it  must  be  looked  for. 

An  extremely  instructive  case  from  the  standpoint  of  diagnosis 
of  die  locus  morbi  was  observed  by  Erb,  which  was  reported  by  the 
rathor.  It  was  a  case  of  ulnar  neuritis  resulting  from  exposure  of 
the  ulnar  nerve  from  the  fracture  of  the  internal  condyle  of  the 
humerus.  The  author  has  recently  seen  a  similar  case :  both  internal 
condyles  of  the  humerus  projected ;  the  sulcus  ulnaris  was  broad  and 
shallow.  In  the  first  case  there  was  a  unilateral,  in  the  second  a 
bilateral,  ulnar  neuritis  resulting  from  frequent  injury  to  the  nerve 
It  its  exposed  point. 

EXAMINATION   OF   THE   CONDITION    OF   THE    MIND, 

In  this  section,  which  touches  upon  a  territory  foreign  to  this  work, 
—the  mental  state — we  must,  of  course,  limit  ourselves  to  a  brief 
mention  of  what  is  necessary  in  making  a  medical  examination. 

Mode  of  examination.  An  attentive  observation  of  the  behavior  of 
the  patient  in  bed,  the  expression  of  his  countenance,  his  position, 
the  reaction  to  external  impressions,  give  many  disclosures  regarding 
the  faculty  of  perception,  and  of  his  sensibility  [or  well-being].  By 
engaging  the  patient  in  conversation  (taking  the  anamnesis,  page  18), 
we  are  able  to  discover  more  regarding  these  points,  and  to  judge  of 
the  intellectual  activity :  memory,  imagination,  possible  delusions,  the 
ability  to  think  logically.  In  testing  the  memory,  we  take  notice  of 
the  recollection  of  things  that  are  long  past,  as  well  as  of  more  recent 
events,  or  of  what  has  taken  place  during  the  present  illness.     The 
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test  of  the  power  of  thought  and  of  the  imagination  is  made  by  moie 
or  less  simple  arithmetical  problems  and  by  questions  which  are  suit' 
able  to  the  social  position  and  the  occupation  of  the  patient.  We 
observe  the  great  difference  which  various  degrees  of  education  pro- 
duce in  patients  affected  with  the  same  disease,  and  we  also  uke 
into  consideration  the  age  of  the  patient.  We  observe  any  possible  \ 
diminution  or  increase  of  action,  both  instinctive,  as  the  taking  of 
food,  or  sexual  indulgences,  and  of  actions  with  conscious  purpose. 

This  expresses  in  general  terms  the  course  of  the  examinatinL 
To  be  sure,  we  shall  very  frequently  be  obliged,  in  order  to  recogniie 
the  first  traces  of  a  mental  disorder,  to  take  into  consideration 
whether  the  patient  has  changed  in  his  nature  or  behavior.  Thus, 
for  example,  if  a  person  becomes  suddenly  forgetful,  careless,  and 
disorderly,  this  will  have  quite  a  different  significance  than  if  he 
had  always  from  his  youth  been  so.  Of  course,  in  regard  to  these 
things  we  must  chiefly  rely  upon  the  statements  of  his  relatives. 

In  what  follows  is  given  the  explanation  of  the  terms  that  ha?e 
been  adopted  in  the  medical  clinic,  and  the  phenomena  that  accom- 
pany the  several  conditions : 

Disturbances  of  consciousness  are  designated,  according  to  their 
severity,  as :     stupor^  also   somnolence  (sleepiness,    lethargy,  from 
which  the  patient  can  easily  be   awakened);    sopor ^  in  which  the 
patient  can  only  be  awakened  by  decided  appeals  to  his  senses ;  eowfl, 
or  complete  loss  of  consciousness,  in  which  the  patient  cannot  be 
awakened  in  any  way.     The  slightest  degree  of  obtunded  conscious- 
ness manifests  itself  in  the  scarcely  noticeable  trouble  which  it  costs 
the  patient  to  collect  himself  in  order  to  answer  a  question,  or  by  his 
indifference  with  respect  to  being  sick — a  subjective  sen^e  of  well- 
being.     Further,  there  is  an  indication  given  by  the  sensibility  to 
pain,  and  the  arbitrary  or  involuntary  voidance  of  the  stools  and 
urine.     In  this  respect,  the  sensibility  to  pain  often  does  not  coincide 
with  the  other  manifestations  of  consciousness. 

Disturbance  of  consciousness  occurs:  in  acute  infectious  diseases; 
especially  in  typhoid  fever  (see  more  below),  where  the  early  mani- 
festation of  dulness  has  diagnostic  value;  but  it  may  accompany  any 
infectious  disease,  and  may  pass  into  deep  coma;  in  acute  poisoning 
of  various  kinds,  especially  from  narcotics;  as  ursemic,  diabetic,  carci- 
nomatous coma;  as  epileptic,  apoplectic  coma;  in  meningitis;  in  the 
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voet  varying  diseases  of  the  brain,  especially  in  tumors  of  the  brain 
,.  and  its  meninges.  In  the  different  forms  of  meningitis,  however, 
consciousness  may  be  retained  for  a  remarkably  long  time.  In  tumors 
of  the  brain  there  is  often  for  a  long  time  a  slight  obscuration.  It 
oecors  also  in  injuries  and  concussion  of  the  cranium ;  in  large  hemor- 
rhages; in  all  chronic  cachexia  at  the  end  of  life,  at  any  rate  in  the 
last  moments. 

A  patient  who  is  in  deep  coma  when  he  comes  under  the  eye  of 
tie  physician  always  causes  great  diflBcuIty  in  diagnosis,  the  greatest 
when  he  can  make  no  inquiry  in  regard  to  the  patient.  Systematic 
ezamination  of  the  whole  body  is  to  be  made:  of  the  cranium  for 
wounds;  of  the  heart  and  vessels;  for  evidences  of  apoplexy,  menin- 
gitis; for  signs  of  poisoning;  of  the  urine,  which  is  to  be  drawn  with 
the  catheter  (for  sugar,  reaction  for  chloride  of  iron,  for  albumin, 
casts;  for  certain  poisons  or  as  evidence  of  certain  poisons,  haemo- 
globin); lastly,  of  the  stomach  by  evacuation  (poisons). 

SPECIAL  PHENOMENA  OF  OBTUNDED  CONSCIOUSNESS. 

Delirium,  that  is,  talk  and  gesticulations  arising  from  delusions. 
It  may  follow  any  disturbance  of  consciousness,  but  it  occurs  especially 
frequently  with  acute  infections  diseases ;  with  severe  cachexia,  often  as 
the  end  of  life  approaches ;  finally,  as  delirium  tremens  sen  potatorum, 
in  chronic  alcoholic  poisoning.    The  latter  manifests  itself  by  talkative- 
Bess,  restlessness,  rapid  alternations  between  passion  and  great  anxiety, 
fear,  hallucinations  of  sight  (small  black  animals,  especially  mice,  etc.), 
loss  of  sensibility  to  pain  and  cold ;  besides  alcoholic  trembling  (see). 
The  expression  "  muttering  delirium  "  is  used  to  designate  a  low 
marmuring  with  profound  disturbance  of  consciousness.     It  is  always 
a  serious  indication  of  great  weakness  and  occurs  particularly  with 
typhoid  fever. 

Hysterical  delirium  forms  a  transition  to  the  true  psychoses,  which 
cannot  be  treated  here. 
Spa$mSy  vomiting^  see  below. 

Loss  of  consciousness,  which  quickly  passes  off,  occurs  as  "  syn- 
cope," "dizziness."  This  may  be  very  benign,  as  in  anaemia  and 
chlorosiSy  nervousness,  great  excitement,  or  severe  pain.  But  it 
may  have  a  serious  significance  in  elderly  people  as  precursors  of 
apoplexy,  or  as  slight  epileptic  attacks  (petit  mal) ;  lastly,  it  occurs 
in  all  possible  chronic  diseases  of  the  brain,  but  especially  in  progres- 
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give  |MiralTsis.     All  of  these  conditions  most  be  thoaght  of  wktt . 
attacks  of  dizziness  occur  frequently  in  the  same  individual. 

Dizziness,  rertigo.  In  many  respects  this  is  to  be  looked  upon  u 
a  sli^t,  temporary  loss  of  consciousness,  or  connected  with  it  (see 
above).  But  it  only  indicates  a  disturbance  of  the  sense  of  eqailibriain 
and  occurs  as  such  most  purely  as  a  swimming  of  the  eyes  in  diplopia 
(see  Eyes)  from  deception  regarding  the  location  of  objects  in  spue 
and  regarding  the  level  of  the  floor.  It  also  occurs  in  affections  of 
the  ear  (vertigo  ab  aure  laesa) ;  in  tumors  of  the  brain,  especiallj  of 
the  vermiform  process  of  the  cerebellum  ;  in  multiple  sclerosis ;  with 
diseases  of  the  stomach  (vertigo  a  stomacho  laeso)  ;  in  anaemia,  and  in 
cerebral  neurasthenia. 

Pathological  depreciation  of  the  power  of  the  mind  to  perform  its 
functions  is  designated  as  imbecility.  It  occurs  in  all  gradations 
from  moderate  diminution  in  the  perceptive  faculties,  to  a  complete 
animal  condition.  Congenital  imbecility  is  designated  idiocy^  when 
accompanied  with  certain  physical  manifestations  as  cretinism.  As 
an  acquired  condition  it  occurs  as  dementia  senilis,  also  in  organic 
diseases  of  the  brain,  especially  tumors,  apoplexy,  multiple  sclerosis; 
but  also,  as  a  temporary  condition  in  convalescence  from  severe  dis- 
eases, there  is  a  slight  imbecility.  Imbecility  with  delusions  of  great- 
ness :s  a  tolerably  characteristic  sign  of  progressive  paralysis. 

Of  disturbances  of  volitional  impulses  are  to  be  mentioned :  abulia 
(hypochondria,  drunkenness,  indulgence  in  morphia) ;  loss  of  desire 
for  food :  anorexia ;  certain  forms  of  pathological  excesses :  bonlimia 
(a  morbidly  great  and  unnatural  appetite  for  eating  all  sorts  of  things), 
nymphomania  and  satyriasis  (abnormal  sexual  desires). 

Disturbances  of  Sensibility. 

1.  sensitiveness  to  peripheral  irritation. 

The  determination  of  the  sensibility  which  a  patient  has  for  irrita- 
tions applied  from  the  periphery  (by  the  physician)  is  made  diflScult 
by  the  fact  that  the  estimation  of  them  must  rest  with  the  patient,  who 
is  the  subject  of  the  experiment.  Subjective  sensibility,  especially  to 
pain,  without  doubt  varies  with  individuals :  with  "  torpid  "  persons 
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and  the  posterior  portion  of  the  internal  capsule  are  supplie<l  by  the 
posterior  cerebral  artery. 

Tlie  prominence  of  the  middle  cerebral  artery  consists  not  only  in 
the  fact  that  it  supplies  the  most  important  portion  of  the  cerebrum, 
but  also  because  it  is  within  this  region  that  both  hemorrhages  and 
emboli  most  frequently  occur.  These  two  disturbances  chiefly  affect 
the  internal  region  of  the  artery — the  hemorrhages,  probably,  because 
the  pressure  is  highest  in  the  branches  tliat  go  directly  off"  from  its 
root,  or  that  here  is  felt  most  strongly  the  rapid  changes  in  the  power 
of  the  heart;  but  emboli  much  more  frequently  disturb  the  inner 
territory  than  the  cortical,  because,  as  was  mentioned  before,  there 
are  no  anastomoses  in  the  former  region,  while  in  the  cortical  there 
are.  In  the  relation  of  the  left  carotid  to  the  aorta  (going  off"  at  a 
▼ery  acute  angle)  seems  to  lie  the  explanation  as  to  why  emboli  are 
much  more  frequent  in  the  left  middle  cerebral  artery  than  in  the 
right. 

Symptomatolo(5Y  and  Methods  of  Examination. 

examination  of  the  seat  of  disease. 

We  learn  from  the  physiological  properties  of  the  nervous  system 
that  when  affected  bv  disease  there  is  little  or  nothing  to  be  seen  at 
the  seat  of  the  disease,  while  the  symptoms  are  manifest  at  other  por- 
tions of  the  body  often  quite  distant  from  it.  Besides,  the  brain  and 
spinal  cord  are  almost  entirely  removed  from  the  possibility  of  being 
examined,  on  account  of  their  bony  casements.  Lastly,  very  often  a 
local  disease  of  tlie  nervous  system,  although  it  causes  pronounced 
phenomena,  is  locally  very  indistinct.  For  all  these  reiisons,  the  local 
examination  of  the  nervous  system,  in  a  number  of  its  dise:i.ses,  is 
quite  subordinate.  Still,  we  place  its  consideration  first,  because  in 
a  systematic  examination  it  belongs  there,  and  because  the  expression 
of  our  opinion  cannot  at  all  affect  the  value  which  it,  nevertheless,  in 
many  respects  possesses. 

The  Skull, — The  majority  of  the  diseases  of  the  brain  and  its 
coverings  run  their  course  without  any  manifest  efToct  upon  the  skull ; 
indeed,  there  is  no  disease  of  that  ori]:an  in  wliich  it  niav  not  more  or 
less  frequently  happen  that  alterations  in  the  skull  were  entirely 
wanting.     If  there  are  such  alterations  in    a  portion  of  the  cases. 
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latter  immediately  more  exactly  by  having  the  patient  designate  widi 
the  tip  of  the  finger  the  spot  that  is  touched.  If  he  is  able  to  do  tkii 
then  his  sense  of  touch  and  of  locality  is  normal ;  if  he  cannoti 
there  may  be  several  reasons  for  his  inability,  as  disturbance  of  the 
sense  of  touch  and  of  locality,  sometimes  of  the  muscular  sense  (aee 
below).  Then  we  must  endeavor  to  separate  the  sen^e  of  toucli  from 
the  sense  of  locality. 

In  many  cases  of  slight  disturbance  the  patient  is  able  to  feel  the 
contact,  but  it  is  duller  and  different  from  what  it  is  in  normal  places. 
Then  we  often  obtain  more  exact  information  if  we  touch  him  with 
rough  and  sofl  materials,  and  the  like.  In  other  cases  this  procedare 
Is  unnecessary. 

2.  The  local  sejise,  the  power  of  localization,  is  tested  by  having 
the  patient  tell  exactly  where  he  has  been  touched.  A  healthy  per- 
son can  tell  this  with  different  degrees  of  accuracy,  according  to  the 
portion  of  the  body  which  is  touched.  This  about  corresponds  with 
the  distances  on  the  body  which  the  related  sense  of  space  has  been 
found  to  give.     (See  below.) 

Testing  the  sense  of  space  (only  required  when  from  any  reasons 
the  sensibility  must  be  tested  with  the  greatest  exactness)  is  best  done 
with  Sieveking's  aesthesiometer :  by  means  of  two  sliding  points  we 
are  able  to  measure  the  shortest  distance  at  which  the  two  points  can 
be  recognized  as  two  separate  objects.  In  health  the  minimal  dis- 
tance, on  the  average,  is  as  follows : 


At  the  tip  of  the  finger 
In  the  palm  of  the  hand 
On  the  back  of  the  hand 
The  forearm  and  the  les 
The  back  . 
The  upper  arm  and  thigh 


2.5  to  5  mm. 

8  to  12     " 

31 

about  40  " 

40  to  70  " 

about  75  " 


Analogous,  although  in  its  results  not  wholly  corresponding  to 
those  of  the  above-mentioned  method,  is  that  of  testing  the  sensation 
of  movements  (Leube) :  it  relates  to  the  power  to  distinguish  points 
and  the  shortest  lines  that  can  be  drawn  upon  the  skin. 

3.  T/ie  sense  of  pressure  residing  in  the  skin  is  tested  by  the  ability 
of  the  patient  to  determine  the  smallest  differences  between  weights 
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placed  npon  the  skin.  The  limb  must  lie  firmly,  so  that  the  muscular 
sense  (see)  is  excluded.  It  is  best  to  take  blocks  of  wood  of  the 
nme  size  (instead  of  metal),  but  made  of  difierent  weight  by  being 
kided  with  lead.  The  healthy  person  perceives  differences  of  weight 
which  are  equal  to  about  -^^^-^  of  the  absolute  weight  of  the  bodies 
employed.  Partial  paralysis  of  the  sense  of  pressure  is  frequently 
observed,  especially  in  tabes. 

4.  The  sense  of  warmth  and  cold.  This  is  most  quickly  and 
rimply  tested  by  breathing  and  blowing  upon  the  skin.  Healthy 
persons  distinguish  the  first  from  the  second  perfectly  well.  This 
method,  however,  is  entirely  unsatisfactory,  because  the  finer  disturb- 
ances of  the  sense  of  cold  and  heat  are  not  revealed  by  it.  Somewhat 
more  exact  is  the  test  made  by  means  of  two  test-tubes  filled  with 
.  water  at  different  temperatures.  We  must  select  a  difference  of  tem- 
perature which  we  ourselves  distinctly  recognize,  as,  for  instance,  by 
passing  the  hand  over  them.  If,  with  one  of  these  methods,  we  find 
a  disturbance  of  one  of  the  two  temperature-senses,  then  we  can  more 
exactly  determine  the  degree  of  this  disturbance  by  employing  tem- 
peratures which  vary  still  more ;  hence,  very  low  or  very  high  (ice, 
hot  water).  At  the  same  time  we  can  thus  determine  the  temperature 
at  which  cold-  or  heat-pain  begins. 

A  finer  test  of  the  sense  of  heat  is  made  by  the  aid  of  the  thermaes- 
thesiometer-     We  recommend  Nothnagel's — two  cylindrical  wooden 
vessels,  with  metal  bottoms,  into  each  of  which  is  dipped  a  thermom- 
eter to  test  the  temperature  of  the  water  that  is  poured  into  them. 
In  a  very  imperfect  way  we  may  make  a  substitute  for  this  thermses- 
tiesiometer  by  using  two  reagent  glasses  half  filled  with  water.     In 
tbese  are  placed  thermometers  surrounded  by  pledgets  of  wadding. 
The  temperature  of  the  glasses  is  varied  by  dipping  them  into  vessels 
of  cold  or  hot  water.     The  thermaesthesiometer  enables  us  to  deter- 
mine exactly  the  fineness  of  the  sensibility  to  heat  and  cold.     The 
normal  fineness  of  the  sensibility  to  heat  differs  with  the  absolute 
height  of  the  temperature  which  we  select.     The  temperatures  between 
27°   C.   and  33°   C.   are  most  delicately   distinguished.     Here   the 
recognizable  differences  in  health  average  0  5°  C,  except  over  the 
legs,  where  the  number  may  be  somewhat  larger,  and  on  the  back, 
where  it  is  about  1°  C.     On  the  cheeks  it  is  about  0.25°  C. 
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5.  Sengibility  to  pain.'  We  recommeDd  to  teat  ezclmirelj  by 
pinching  a  fold  of  skin  between  two  fingers,  because  in  this  wij,  witk 

some  practice — it  depends  very  miicli 
upon  the  size  of  the  fold  of  skin  thitii 
taken,  and  it  is  recommeDded  alwa^  ta 
press  the  rounded  portion  of  the  i^ 
— we  can  beet  attain  some  unifbnnit; 
in  regard  to  the  amount  of  irritatioa 
employed  each  time.  (Regarding  puB 
caused  by  faradization,  see  belov.) 
With  patients  who  are  uoconscioiu  it 
very  often  happens  that  the  sensibilitj 
to  pain  is  the  only  quality  of  aenntiMi 
that  is  accessible  to  examisstioa. 
When  there  is  very  decided  nDcon- 
sciousness  we  are  made  aware  of  ii  bj 
the  possible  distortion  of  the  coanlfr 
nance  on  account  of  pain  or  even  > 
withdrawing  of  an  extremity  (not  to  be 
confounded  with  reflex  of  the  skin,  n* 
below), 

6.  Electric  sensibility.  By  the  galvanic  as  well  as  the  hn&t 
current  wo  can  develop  an  objectively- visible  as  well  as  snbjectiTdT- 
painful  sensibility  of  the  skin.  We  confine  ourselves  to  the  desciip- 
tion  of  the  farado- cutaneous  sensibility. 

It  is  best  obtained  by  cmptoying  Erb's  electrode  for  testing  brtdt- 
cutaneous  stmsibility  (made  by  Stoiircr,  in  Leipzig),  which  is  a  able 
of  insulated  copper  wires  cut  at  right  angles  with  its  axis.  We  moui 
this  electrode  upon  tlio  cathode  of  the  opening  current  of  a  Dnboii'* 
induction-coil  (the  other  electrode  may  stand  anywhere  upon  tbi 
body),  and  notice  tlic  distance  of  rotation  when  the  point  of  the  skti 
under  examination  becomes  sensitive  (minimum  of  sensatioD),  tnl 
also  where  it  stands  when  pain  is  produced.  Then,  besides,  wear* 
to  test  the  galvanic  rcf^istiuicc  at  each  point  tested  (see  under  Bcfr 
trical  ExamJnution  for  Motility),  in  order  to  have  an  appToxiHM 
guide  !is  to  how  strong  a  current,  furnished  by  Dubois's  appuitiii.il 

'  CorreH|vniUnj:  villi  the  iiiole  «f  proficiture  in  making  an  exualBaUua.  tkk  ■ 
included  here,  altliaugh  it  [irnjierly  belotigs  with  commoD  aeiuatioii  (wludm*V 


Erb's  electrode  forteating  the  (wn- 
nbilitf'  of  the  skin,  a,  tube  nf  Imrd 
rubber;  b.tna  surface  of  the  elec- 
trode.    (IUb.) 
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Hated  by  the  resistance  of  the  body  (or  of  the  skin)  at  the  indi- 
d  points ;  hence,  how  much  of  it  is  used  up  each  time  in  produc- 
he  irritation  of  the  skin.  The  following  table  gives  the  average 
es  of  health  as  found  by  Erb,  but  we  remark  that  the  figures 
ge  according  to  the  strength  and  construction  of  the  induction 
ratos  employed,  and  also  that  the  deviation  of  the  needle  (for 
ig  the  galvanic  resistance)  was  attached  to  an  old  galvanometer 
3!it  absolute  divisions.  For  both  of  these  reasons  the  relation  of 
igures  from  each  other,  rather  than  the  absolute  variation  of  the 
le  indicated  by  them,  is  of  value  : 


DoTiation  of  the  needle 

Points  of  resiataoce. 

Hioimoin. 

Pain. 

with  8  elements ;  con- 
duction resistance  150. 

Cheeks  .        .        .        . 

200-220 

130 

26° 

Neck      . 

.     180-200 

120 

22° 

Upper  arm 

200 

120 

21° 

Forearm 

190 

115 

18° 

Back  of  the  hand  . 

175 

110 

15° 

Tip  of  the  finger    . 

125 

90 

2° 

Abdomen 

190 

120 

20° 

Thigh    . 

180 

115 

21° 

Lower  leg 

170 

110 

19° 

Back  of  the  foot    . 

175 

110 

10° 

Sole  of  the  foot 

110 

80 

5° 

he  method  is  further  liable  to  error,  regarding  which  we  cannot 
k  here. 

irado-cutaneous  sensibility  does  not  go  entirely  parallel  with  any 
'  quality  of  sensibility.  Most  frequently,  but  not  always,  the 
;tions  of  pain  produced  by  pinching,  and  the  minimal  sensations 
dn  produced  by  the  faradic  current,  correspond  with  each  other 
is  especially  the  case  in  tabes).  The  method  has  not  yet  been 
iently  studied  to  be  of  independent  diagnostic  significance,  and 
mlarly  to  have  a  value  for  special  diagnosis.  Its  application  is 
y  to  be  recommended  in  unilateral  slight  disturbance  of  sensi- 
,  from  the  possibility  of  making  a  comparison  with  the  sound 
which  cannot  be  quite  certainly  established  when  there  is  normal 
bility  of  the  skin.  (Regarding  stereognosis,  see  p.  481.) 
w,  if  by  testing  the  sensibility  we  find  it  diminished,  we  speak 
pcegthenay  often  incorrectly  spoken  of  as  anaesthesia.  If  none 
nd — ^that  is,  if  the  strong  or  maximal  irritation  employed,  which 
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18  always  to  be  stated  as  accurately  as  possible,  meets  with  no  response 
— then  wc  speak  of  loss  of  sensibility,  or  anaesthesia.  Heightened 
sensibility  is  fiypercesthesia^  or  sensibility  to  variations  of  temperature 
and  to  pain.  In  many  cases,  especially  in  diseases  of  the  periphenl 
nerves,  the  sensibility  is  equally  altered  in  all  its  qualities ;  in  others, 
and  especially  in  diseases  of  the  spinal  cord,  in  cerebral  ansesthesii, 
and  not  infrequently  in  hysteria,  there  exists  a  partial  paralysis  of 
sensibility.  Of  this,  the  most  frequent  form  is  the  diminution  or 
absence  of  sensibility  to  pain — ^analgesia. 

When  sensibility  is  slowly  conducted  Q' delayed  9en9ibiUty')^  it  is 
recognized  by  requiring  the  patient,  with  his  eyes  closed,  to  call  oat 
''  now  "  the  instant  he  has  a  sensation.  Sometimes,  the  pause  can  be 
measured  by  seconds  (ten  seconds,  and  more).  This  phenomenon  is 
most  frequently  observed  with  reference  to  pain,  as  in  tabes  and  in 
peripheral  paralysis.  If  we  take  hold  of  the  skin,  to  pinch  it.  the 
patient  will  often  call  out  *'  now  *'  twice,  because  he  felt  the  touch, 
and  then,  later,  the  pinch:  there  is  double  sensibility.  For  this 
reason,  it  is  best  to  take  up  the  skin  first,  without  pressing  it,  and 
then  suddenly  to  pinch  it. 

Gradual  increase  of  the  sensibility  to  pain,  when  inflicted,  so  that 
just  at  the  moment  of  being  pinched  it  is  inconsiderable,  and,  hter, 
the  pain  increases  markedly,  appears  by  its  phenomena  and  occurrence 
to  be  related  to  delayed  communication  of  the  pain. 

Perverse  %ensibility  to  changes  of  temperature  (Striimpell)  consistt 
in  cold  being  experienced  as  heat.  According  to  oar  recent  views  of 
the  complete  opposition  of  the  sensibility  to  heat  and  the  sensibilitr 
to  cold,  this  disturbance  is  not,  as  yet,  explicable.  Yet  it  has  aa 
analogy  in  those  rare  anomalies  of  sensibility  where  a  gentle  touch  is 
felt  as  cold. 

After 'SensibUitij  (Naunyn)  is  a  term  used  to  describe  a  pain  that, 
when  first  inflicted,  immediately  subsides,  but  for  some  time  after 
returns,  and,  indeed,  with  increase  of  intensity. 

Polyoesthesia  (Fischer):  when  one  poin,t  of  the  jesthesiometer is 
placed  upon  the  surface,  it  feels  as  if  there  were  two. 

^//ocAiWa  (Obersteiner):  when  the  right  extremity  is  touched,  it 
is  referred  to  the  left,  and  vice  versd^  as  in  tabes,  myelitis,  hysteria, 
multiple  sclerosis. 

Local  manifestations  of  disturbed  sensMlity.     Of  course,  these 
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to  be  determined  as  accurately  as  possible.     This  is  very  easily 
4oDe  when  the  disturbance  of  sensibility  is  sharply  bounded ;  how- 
,  not  infrequently  the  region  of  disturbed  sensibility  of  the  skin 
very  gradually  and  indistinctly  into  the  normal  portion.    Total 
auesthesia  is  a  curiosity.     Unilateral  anaesthesia,  or  hemiancesthesia^ 
lot  passing  beyond  the  middle  line  of  the  body,  sometimes  affecting 
die  head,  trunk,  and  extremities  (including  the  mucous  membrane), 
in  a  similar  way,  occurs  with  certain  deposits  in  the  internal  capsule 
(in  the  posterior  third  of  its  posterior  limb),  and  in  hysteria.     In  the 
litter,  and  (it  is  said)  also  in  the  first  case,  there  is  simultaneously 
enct  unilateral  disturbance  of  all  the  higher  senses.    Para-ancesthesia 
is  anaesthesia  of  both  lower  or  both  upper  limbs.     A  zone  of  dis- 
turbed sensibility,  a  territory  of  any  extent,  may  exist  in  all  imagin- 
able parts  of  the  body.     If  it  is  small,  it  may  easily  be  overlooked, 
loless  the  search  for  it  is  very  carefully  made;  this  is  particularly 
q>t  to  be  the  case  in  the  extremities.     Here,  especially  (but  also  on 
die  trunk),  we  must  carefully  determine  whether  the  anaesthesia  cor- 
responds with  the  region  of  distribution  of  a  cutaneous  nerve  or  of  a 
mixed  nerve-trunk  (see  p.  484),  or  whether  it  is  not  confined  to  such 
I  territory — that  is,  *'  diffuse  '*  or  "  washed  out.*'     In  the  first  case  it 
would  indicate  an  isolated  disease  of  that  particular  nerve.     Anaes- 
thesia (analgesia)  affecting  an  extremity  which  is  limited  to  the  por- 
tion distributeil  about  a  joint  (say,  as  far  as  the  wrist,  or  up  as  far  as 
tbe  elbow-joint,  etc.),  has  been  met  with  in  certain  functional  neuroses, 
specially  of  the  so-called  hystero-traumatic  neuroses  of  the  French. 

It  may  happen — indeed,  it  very  frequently  does — that  an  anaesthetic 
territory  does  not  really  comprise  the  limits  of  a  nerve  of  the  ex- 
tremities, but  the  inner  half  of  it  is  wanting.  Thus,  in  a  radial 
paralysis,  there  may  be  an  anaesthetic  zone  (easily  overlooked)  con- 
fined to  a  small  part  of  the  dorsal  side  of  the  forearm.  This  results, 
either  because  the  nerve  is  not  interrupted  throughout  its  whole  trans- 
verse section,  or  because  we  have  that  very  puzzling  phenomenon, 
the  "  vicarious  "  participation  of  a  neighboring  nerve. 

(6)  Deep  Sermhility, 

This  is  divided  into  the  less  important  categories  of  the  dynamic 
sense,  the   sensation  of  spasm  of  the   muscles,  and   the   important 


480  SPECIAL  DiAoyosis. 

Bo-called  muscular  sense,  which   is  a  generic  name  foi 
sensations. 

Dynamic   nerne   is  ifae  capacity  lo  recognise  the  weight  or  A* 
difference  of  weight  between  different  bodies  which  one  lifts.     It  w 
be  exactly  tested  only  with  the  upper  extremities,  and  even  here  it 
not  wholly  separable  from  the  pressure- sense  of  the  skin.     Diffeftnt 
weights  are  placed  in  a  cloth-sling  pulled  over  the  hand  on  to  tlw 
wrist     A  healthy  person  will  recognize  differences  of  oQe-tentb. 

Sensation  of  tpnum  is  the  unpleasant  sensation  or  pain  vUcfcil 
experienced  in  very  strong  contraction  of  the  muscles,  as  in  cnap^ 
the  calf  of  the  leg,  or  strong  faradic  muscular  stimulus  with 
of  the  skin. 

Muscular  gftue.  By  this  we  understand  the  ability  to 
with  the  eyes  closed,  the  position  a  limb  is  in  (conception  of  locttioDV 
and  the  active  and  passive  motions  of  a  limb.  It  is  doe  to  the  9Mi» 
bility  of  the  muscles,  joints,  and  their  ligaments,  by  the  feeliaj  «! 
vanring  tension  of  the  skin  in  flexion  and  extension  of  a  joint,  by  I&* 
impressions  of  touch  which  come  from  portions  of  akin  l»eiag  in  con- 
tact, as  in  the  axilla  and  elsewhere.  Wetest  the  sensation  of  looliui 
and  of  motion  in  the  arm  (with  the  eyes  closed),  in  persons  with  urn- 
lateral  disease  tery  simply :  we  place  the  diseased  arm  in  diffefwii 
positions,  ami  have  the  patient  with  the  sound  hand  take  hold  of  th* 
wrist  of  the  diseased  arm.  The  same  method  may  be  employeil  « 
unilateral  disease  of  the  leg.  Besides,  it  is  well,  when  there  iit  dije* 
of  the  legs  and  bilateral  affection  of  the  arms,  tt>  have  the  pMimi 
describe  the  positions  in  which  they  are  placed  or  the  passtre  cnoCicw 
of  the  joint  that  are  made.  We  can  also  have  the  patient  ilpscribeioi 
represent  numbers  in  the  air  with  his  hands. 

Ri-inbtrg'a  ti/mpfom.  The  patient  places  his  feet  c\m<  toj^edff. 
and  as  soon  as  he  closes  his  eyes  he  begins  to  reel,  sumelimw  hr  maj 
fall  down.  The  phenomenon  is  dependent  upon  anic»th«sia  of  lk« 
soles  of  the  fwt  and  disturbance  of  the  muscular  sense  of  the  InR 
which  is  no  doubt  increased  by  the  existing  ataxia  (which  secj,  leetm 
in  this  condition  the  motions  to  correct  the  swinging  are  mo  tiolapi: 
this  is  especially  characteristic  of  tabes  dorsalis.  [But  ftomethinj  <i 
this  symptom  may  be  present  in  health,  owing  to  the  lack  of  Ti«it«» 
i-orrect  incipient  lateral  movements.  This  may  be  made  cUar  bj 
closing  the  eyes  and  then  attempting  to  stand  on  one  foot.] 
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A  finer  test  of  the  muscular  sense  may  be  made  by  placing  before 

ibe  patient  a  table  with  numbered  squares  like  a  chess-board,  each 

tqpare  measuring  about  10  cm.  on  a  side,  and  having  him  point  them 

wl  with  the  eyes  open  until  he  has  them  all  in  his  head,  and  then 

vith  closed  eyes  to  touch  them  with  the  hand ;  or,  on  the  other  hand, 

the  patient  moves  his  hand  about  the  squares  and  names  the  fields  as 

k  oomes  to  them.     With  the  legs^  the  same  test  may  be  made  with 

tabes  measuring  10  cm.  on  a  side,  placed  one  on  top  of  another  and 

then  side  by  side.     This  test,  however,  requires  a  certain  degree  of 

intelligence  on  the  part  of  the  patient. 

Conception  of  space  ("finding  one's  position  in  space**)  can  be 
tested  by  placing  substances  of  different  thicknesses  between  his  thumb 
ud  forefinger  to  ascertain  the  smallest  perceptible  differences  of 
diickness. 

In  testing  the  conceptions  of  active  motions,  we  see  that  it  is  very 
much  disturbed  in  paralysis,  ataxia,  and  chorea ;  regarding  these,  see 
Mow. 

The  Knowledge  of  Form  {Stereognom), 

We  recognize  the  form  of  bodies  partly  by  the  sensibility  of  the 

dun  and  partly  by  deep  sensibility.     The  former  is  employed  more 

&r  very  small   bodies  (which  we  are  able  to  grasp  with  the  hand ; 

We,  indeed,  the  hand  is  the  chief  means),  the  latter  more  for  large 

substances.     Thus  far  only  the  recognition  of  small  bodies  has  been 

songht,  especially  in  an  exact  way  by  Hoffmann. 

To  make  this  test  he  selected  a  ball,  half-ball,  segment  of  a  ball,  a 

^ne,  a  three-cornered  pyramid,  a  regular  octahedron,  and  a  dodec- 

*Iiedron — all  of  a  size  for  the  hand  to  grasp.     He  chiefly  tested  the 

Wd  of  persons  in  health  and  sick  people  as  regards  their  ability  to 

'Agnize  these  bodies  (to  which  popular  names  were  given). 

Hoffmann  and  others  have  found  that  the  recognition  of  small 

'HHlies  was  principally  made  by  the  skin  and  sense  of  space  and  of 

Ptessore  of  the  skin,  and  to  a  less  degree  by  the  sense  of  motion  in 

^e  joints  and  the  power  of  determining  the  location  in  space.     Also, 

*hat  Ae  active  to-and-fro  motion  of  the  body  in  the  hand,  for  a  dif- 

^^rent  reason,  comes  into  consideration  :  if  the  active  motion  is  want- 

Uig,  tfien  the  stereognosis  is  hindered,  but  not  abolished. 

Formerly  the  examination  of  stereognosis  did  not  have  an  inde- 

81 
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pendent  value ;  testing  the  separate  qualities  of  sensation  is  soperior 
to  it.  According  to  our  experience,  the  most  important  resalt  of 
Hoffmann's  examination  is  the  knowledge  that  the  separate  frctonof 
stereognosis  may  very  perfectly  act  one  for  another  when  there  ire 
pathological  disturbances. 

2.   SENSIBLE   PHENOMENA   OF  IRRITATION  AND  PAIN  FROM  PRBSSUBB 

UPON  NERVES. 

1.  Parcesthesia. 

This  occurs  as  a  subjective  sensation  of  touch,  like  fur,  creeping 
of  ants,  creeping  of  insects,  &lling  asleep ;  also  as  a  subjective  seoBft- 
tion  of  pain,  as  a  fine  stinging  or  pricking,  and  also  a  severe  ptin; 
lastly,  as  a  subjective  sensation  of  cold  and  heat  or  painful  burning. 

The  so-called  feeling  of  constriction,  which  occurs  most  freqoentlj 
upon  the  trunk  in  the  region  of  the  thoracic  vertebra,  especiallv  in 
tabes,  but  also  in  local  disease  of  the  spinal  cord  and  its  meningeSi 
belongs  here.  Generally  it  is  a  sensation  of  tension,  but  it  also  ocean 
in  all  stages  of  transition  to  genuine  neuralgic  pains,  when  it  isdeeplj 
located  (see  Neuralgia). 

2.  Spontaneous  Pain, 

Headache  (cephalalgia).  This,  according  to  the  manner  of  iti 
occurrence  as  well  as  its  significance,  may  be  extremely  varied  in  in 
character.     Its  chief  forms  are : 

(a)  Headache  produced  by  palpable  disease  of  the  meninges  in  tb 
different  forms  of  meningitis;  in  all  those  diseases  of  the  craniom  ind 
the  brain  which  accompany  meningitis.  If  the  affection  is  circonh 
scribed,  the  headache  may  likewise  be  so,  and  it  then  sometimtf 
indicates  the  location  of  the  disease;  but,  also,  often  enough  in  this 
case  it  is  not  located. 

Related  with  this  are  the  nocturnal  headaches  of  syphilis. 

(6)  The  headache  of  neurasthenia  is  quite  various  in  its  onset 
Sometimes  it  appears  as  a  painful  pressure  in  the  head,  sometimes « 
extremely  severe  pain  ;  again  it  is  diffuse,  then  localised,  espcciallj** 
tlie  crown  of  the  head.  There  is  the  hysterical  headache,  not  infre 
quently  circumscribed  at  the  crown  (clavus  hystericus). 
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{e)  Migraine.  This  is  generally  an  unilateral  headache  occurring 
irith  pauses  of  extremely  varied  duration,  with  disturbances  of  the 
iomach,  scintillations  (see  the  eye),  tinnitus  aurium,  dilatation  or 
extraction  of  the  pupil  of  the  affected  side,  accompanied  with  other 
puns.  The  condition  is  idiopathic  or  symptomatic,  especially  in  tabes, 
tumors  of  the  brain,  also  sometimes  in  diseases  of  the  nose,  etc. 
[i)  Neuralgia  in  the  head,  see  below. 

(el  Toxic  headache  occurs  particularly  in  chronic  poisoning  with 
kad,  mercury,  alcohol,  nicotine.  Here,  also,  belongs  the  headache  of 
vemia. 

(/)  There  is  a  headache  which  occurs  in  the  beginning  and  during 
Ae  coarse  of  acute  infectious  diseases,  especially  intense  and  long 
entinaed  in  typhoid  fever. 

[g)  Anaemic  headache ;  headache  with  gastric  dyspepsia ;  abdominal 
diseaaes  of  all  kinds,  especially  diseases  of  the  female  sexual  organs. 
(A)  The  so-called  habitual  headache.  Often  there  is  an  hereditary 
disposition  to  headache,  which  occurs  with  exertion,  excitement,  bodily 
distarbance,  as  catching  cold,  etc.,  and  the  disposition  generally  lasts 
during  the  greater  part  of  one*s  life. 

Pain  in  the  spine  may  concern  the  vertebrae,  as  in  chronic  rheuma- 
tism, arthritis  deformans,  caries ;  the  spinal  muscles,  as  in  muscular 
riienmatism ;  the  spinal  cord  or  its  meninges,  especially  in  meningitis 
«id  in  tabes  with  tumors.  But  it  occurs  very  frequently,  and  is 
specially  torturing,  in  neurasthenia  and  spinal  irritation.  (See,  also, 
»iit  was  previously  said  regarding  the  vertebrae.) 

Neuralgia.     This  is  generally  a  severe  paroxysmal  pain  occurring 

^  the  region  of  one  or  more  distinct  nerves.     It  may  be  idiopathic 

^  result  from  catching  cold,  but  it  may  also  be  symptomatic,  with 

4e  greatest  variety  of  significance.     The  principal  varieties  of  neu- 

'^igia  are  those  produced  by  mechanical  irritation  (pressure  of  a 

^mor,  aneurism,  periostitis,  etc.);   sequela  of  inflammation  of  the 

^ected  nerve ;  neuralgia  dependent  upon  infectious  or  toxic  influences 

(Uialaria,  syphilis,  lead,  mercury,  nicotine,  etc.);    or  accompanying 

institutional  diseases,  as  diabetes,  gout,  phthisis.   In  every  neuralgia, 

^e  are  to  keep  in  mind  the  whole  course  of  the  affected  nerve,  and 

^kmsider  where  and  how  it  may  be  injured,  and  how  such  a  local 

Uyury  may  directly  or  indirectly  be  discovered. 

Of  special   importance  are   the  neuralgic,  lightning,  lancinating 
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pains,  in  the  initial  stage  of  tabes  dorsalis.  They  occur  very  muck 
more  frequently  in  the  lower  extremities  and  the  trunk  in  the  regi« 
of  the  intercostal  nerves,  and  nowadays  are  not  infrequently  con- 
founded with  rheumatism.  Also  in  the  beginning  of  multiple  nearitift 
there  are  neuralgic  pains,  although  generally  of  moderate  intensity. 

We  have  previously  mentioned  the  pain  produced  by  pressure  upo^n 
the  head  and  upon  the  vertebrae.     The  peripheral  nerve  are  sensitive 
to  pressure  in  neuritis  whenever  this  is  accompanied  by  actual  inflMX^* 
matory  phenomena  in  the  nerve,  or  there  is  perineuritis.     Very  fr^ 
quently  there  is  especially  pronounced  tenderness  of  the  nerve  durir3»S 
an  attack  of  neuralgia,  but  also  often,  although  to  a  slighter  degr^^^^ 
in  the  intervals.     This  tenderness  is  very  great  at  certain  points 
the  nerves,  especially  where  the  nerve  can  be  pressed  against  the  boi 
(Valleix's  points)  [points  douloureux]. 

Tenderness  and  spontaneous  pain  in  the  joints,  withoat  anatomi 
changes,  and  generally  very  changeable  in  severity,  are  characterist^ 
of  articular  neuralgia. 


3.    DISTRIBUTION   OF   THE   SENSORY  CUTANEOUS   NERVES. 

It  is  recommended  that  the  accompanying  figures  [Figs,  147  acz^cl 
148]  be  studied,  in  connection  with  which  we  will  draw  attention  "^o 
a  few  points  which  seem  to  us  to  be  especially  important. 

1.   The  neriu'H  of  the  head.     It  is  to  be  noticed  that  the  nerve  P-  '^ 
also  supplies  the  conjunctiva  and  a  portion  of  the  mucous  membraKi^® 
of  the  nose;  further,  that  when  it  is  paralyzed,  we  observe  sev^::^^ 
inflammation  and  ulceration  of  the  eye  (ophthalmia  neuroparalytic^"— V 
which,  until  recently,  were  regarded  by  most  persons  as  arising  fro^  ^^^ 
lesions,  as  by  dust,  etc.,  which  were  not  warded  off  because  they  h£=^^^ 
not  been  seen.     The  author  inclines  to  the  old  view  that  the  distur^"     "" 
ance  of  nutrition  forms  the  starting-point  of  the  trouble.     Nerve  I  "      *• 
supplies  the  mucous  membrane  of  the  superior  maxilla,  a  part  of  th^^^' 
gums  and  of  the  nose,  the  upper  teeth,  and  the  chorda  [tympani^^ ' 
hence  sometimes  there  is  disturbance  of  the  taste  at  the  anterior  po^^    '*'" 
tion  [two-thirds]  of  the  tongue.     Nerve  V^  supplies  a  portion  of  th^^^® 
tongue  and  the  mucous  membrane  of  the  cheek,  and  presides  over  tl    ^^^ 
secretion  of  saliva.     It  contains  motor  fibres,  of  which  the  most  ii 


t»nt  are  tb(»e  digtributed  to  the  muscles  of  maatication  (masseter, 
mporalis,  pleiygoideus  ext.  et  int.) 

2.  Nerves  of  the  neck  anil  trunk.     These  do  not  require  any  fur- 
r  explanation. 

3,  Nervt»  of  the  thoulder,  arm,  and  hand.  Hero  we  are  especially 
to  note  the  sinallneas  of  the  cutaneous  filaments  of  the  radial  nerve 
thftt  supply  the  dorsal  aide  of  the  forearm.     AntcstlieHJa  here  may 


I 

^B  tig*.  UT  sad  ll<4.  DUlrlbulion  of  tba  cuUniwiia  unaiUve  Dprv^a  upon  llm  head 
iSnunsriLLinl.  and,  omi,  M.  acoi|nt.  luij.  and  miDur  irmm  the  N.  cervical,  I[.  itail 
■  ;  ij  am,  S.  ■TirioQlar.  inagn.  (from  N.  cerrip.  III.);  a,  N.oBrviiatl,  miperfin,  (from  JT. 
.  rvif.  III.)i  r,.  Snt  bmni!li  r>r  Ihe  fifth  (m.  !f .  ■upraorbil. :  <(  y.,tu|ir»tnKlil,  j  il,ir. 
■!.fr»trt)cU. !  *.  Jf .  ellinioid ;  I,  N.  iKhrjTnal) ;  I.,  ucond  bmoeh  of  the  fifth  (m,  H, 
HBAeDtaii.  maim  vm  ir^niaticua) .-  Tt, thint  brandi  of  flllh  (of,  N,  uurimlD-tcmpor. | 
^^Hf . Iraadnalor. :  m,  TS.  mental)  ^  B,  poMerior  bisadiet  uf  the  cerriral  nerves. 

eMily  bo  orerlooked.  It  is  to  be  remarked,  also,  that  the  distnbalJon 
<if  tlie  cutnneous  nerves  to  the  fiiigera,  and  aluo  to  the  hand,  is  sub- 
t  til  some  changes,  so  that  slight  variations  from  the  arrangement 
ftlly  described  ought  not  to  lead  to  mistake.  Lastly,  very  ofUm 
B  exiunination  of  a  peripheral  paralysis  it  Is  found  that  the  extension 
[  tlie  sensory  disturbance  lags  behind  that  of  the  motor.  Th« 
aiomenon  is  largely  explained  by  a.  vicarious  participation  of  neigh- 
ing cutaneous  nerves  in  a  portion  of  the  territory  aQect^'d  (not- 
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Diatribution  or  tbe  <'utunenU3  nerves  to  the  shouldflr,  krm,  >nil  hand  (F 
ngioD  of  tlie  N.  nuliul  la  repreBcuUid  by  the  ODbroken  bati^bpd  line,  t 
ulnuria  by  the  bruken  hatched  lines.  B,Bii(«rior,  t,  pniterior  auriiM:  i 
MBputflr  rplcxus  tvrvif-alia) !  lu-.ohiar  branch  of  N.  aiillar;  rpK.rpi.  So 
Bup.  and  inf.  (from  X.  r,i<liali:j);  m,  tsrmiaal  bntnchesof  N.  railial ;  ex. 
mediiis  fulwi  to  tlie  jili-xiiai  wi'l  Inleralis  (chiefly  io  the  N.  medianus) 

withstanding  the  mikiiy  inventigatioDS  regarding  its  e 
idea  of  vicarious  action  has  not  yet  been  as  clearly  cj 
desirable). 
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ribation  of  the  cutaneous  nenres  of  the  lower  extremity.  (Hkklk.)  tt,  K.  ileo- 
al  (plex.  lumb.j;  /{,  N.  lumbo-inguinal  (to  the  genito-crural.  plez.  lumbal.);  se, 
mat-ext.  (to  the  genito-crural.) ;  cp,  N.  cutan.  poet.  (plex.  ischiad.) ;  cl,  K.  cutan. 
.  (plex.  lumb.);  cr,  K.  cruralis  (plex.  lumbal.);  obt,  N.  obturator,  (plex.  lumb.); 
■aphen.  (plex.  lumbal.);  cpe,  N.  commun.  peron.  (N.  peron.  tibial.);  ctif  N. 
tn.  tibial.;  per' ,  per*' f"^  peronsei  ram.  superfic.  et  prof.;  cptUf  N.  cutan.  post. 
plex.  ischiad.);  cppt  N.  cut.  plant,  propr.  (N.  tib.);  pirn, pi/,  N.  plantar,  medial, 
•al.  (N.  tib.). 

raljsis  of  the  brachial  plexus  at  Erb's  point  (see  Electrical  Ex- 
ktion)  sometimes  causes  anaesthesia  in  the  region  of  the  median 
.     Panlysis  from  compression  of  the  radial  [musculo-spiral]  af 
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the  point  where  it  passes  around  [the  hamems]  caoses  aensorr  (fistmb- 
ance  only  at  the  hand  (see  Electrical  Examination  u  because  the  pos- 
terior cutaneous  nerves  [internal,  supplying  the  posterior  and  intenul 
aspects  of  the  arm  as  far  as  the  elbow ;  and  external,  arising  from  the 
nerve  on  the  outer  border  of  the  arm,  is  distributed  to  the  back  of  the 
forearm]  are  given  off  above  the  point  of  circumflexion.  On  the  other 
hand,  compression  of  the  radial  in  the  axilla  (crutch-paralysis)  often 
causes  anaesthesia  of  the  forearm. 

4.  Nerves  of  the  lower  extremities.  (See  the  acoompanjing 
figure — Fig.  150.) 

Disturbances  op  Motility. 

In  this  connection  we  consider  not  alone  the  disturbances  of  mus- 
cular action  in  the  strict  sense,  but  also  the  manifestations  as  respecti 
tontui  and  the  nutrition  of  the  muscles,  the  coordination  of  th^ 
actions,  their  electrical  and  mechanical  irritability,  and  their  reflex 
manifestations. 

1.    PARALYSIS. 

By  paralysis  of  a  voluntary  muscle,  we  understand  a  condition  is 
which,  by  the  action  of  the  will,  it  can  only  to  a  diminished  extent^ 
or  cannot  at  all,  be  made  to  contract.  If  there  is  complete  absence  of 
voluntary  contraction,  we  call  the  condition />ara/y«il» ;  if  the  power 
of  voluntary  contraction  is  only  diminished,  it  is  called  parem- 
Paralysis  is  the  result  of  some  anomaly  of  the  muscular  nerrotf 
systcMu  or  of  its  motor  terminal  apparatus. 

The  loss  of  motion  due  to  stiffness  of  the  joint  has  nothing  to  do 
with  paralysis.  Such  inability  to  move  a  joint  is  especially  frequent 
in  the  extremities,  and  may  lead  the  inexperienced  into  error.  If 
there  is  simultaneous  stiffness  of  the  joint  and  paralysis,  it  may  k* 
extremely  diflioult  to  determine  the  existence  of  the  latter.  Dimino- 
tion  of  power  of  motion  caused  by  pain  has  nothing  to  do  with  panJjs* 
when  there  is  only  a  want  of  self-control  on  the  part  of  the  patient 
However,  very  severe  pain  may  cause  a  local  restriction  of  movement, 
whieh  is,  in  fact,  to  be  considered  as  a  paralysis. 

Phenomena  of  paraly»iH;  methods  of  examination.  Paralysis* 
«H50gniEtHl  by  the  complete  absence  of  the  power  of  motion  in  the 

86  of  action  of  the  affected  muscles,  and,  as  regards  the  mosck 
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Mtj  by  the  absence  of  contraction  that  can  be  seen  or  felt.  An 
extensive  paralysis,  if  it  causes  the  muscles  to  be  lax  (see  below),  pro- 
duces a  characteristic  atonic  behavior  of  the  affected  limb :  if  we  take 
it  op  and  then  let  go,  it  falls  down — an  important  symptom  of  loss  of 
eonsciousness.  As  regards  those  muscles,  and  there  are  many  such, 
fhose  failure  does  not  in  a  very  noticeable  degree  aflfect  the  motion  of 
I  limb,  because  their  actions  are  replaced  by  others,  we  recognize  the 
paralysis  by  observing  and  feeling  the  muscles  during  active  movements 
of  the  joint  which  would  likely  call  them  into  action ;  among  such 
belongs  the  supinator  longus.  Paresis  is  recognized  by  the  diminu- 
tion of  "  native  vigor"  when  resistance  is  called  for;  and  also,  sup- 
posing the  joint  to  be  free  and  an  absence  of  tension  on  the  part  of 
the  antagonizing  muscles,  by  diminished  freedom  and  rapidity  of 
motion.  Again,  we  sometimes  resort  to  an  attentive  examination  and 
careful  feeling  of  the  body  of  the  muscle.  On  the  other  hand,  we  may 
be  deceived  by  the  statement  of  the  patient  that  he  has  a  feeling  of 
lassitude. 

Extent  of  the  paralysis.    Paralysis  of  one-half  of  the  body,  with  or 

^thout  paralysis  of  the  corresponding   side  of  the  face,  is  called 

^miplegia.     Paralysis  of  one  side  of  the  face,  of  an  arm,  a  leg,  is 

called  monoplegia  facialis,  brachialis,  cruralis.      We  also  speak  of 

iDonoplegia  brachio-facialis.     Paraplegia  inferior  is  paralysis  of  both 

fegs ;  paraplegia  superior ^  of  both  arms.    Hemiplegia  cruciata  signifies 

Paralysis  of  the  arm  of  one  side  and  the  leg  of  the  opposite  side; 

hemiplegia  altemans,  or  likewise  cruciata,  paralysis  of  an  extremity 

^f  one  side  and  of  the  facial  or  oculomotorius  of  the  other  side. 

The  extent  of  the  paralysis  is  an  extremely  important  aid  in 
diagnosis,  as  follows  from  the  anatomical  remarks  made  at  the  opening 
t)f  this  section.     For  anatomical  diagnosis,  see  further  below. 

2.    DISTURBANCE  OF  THB  NUTRITION  AND  TONE  OF  THE  MUSCLES. 

Nutrition  shows  manifest  differences  that  are  very  striking,  and  of 
the  highest  diagnostic  importance.  It  is  determined  by  the  volume 
of  the  muscle  and  by  its  electrical  behavior  (see  Electrical  Examina- 
tion). More  or  less  symmetrical  diminution  in  the  volume  of  the 
muscles  of  a  portion  of  the  limb  is  designated  as  diffuse  atrophy  ;  when 
it  affects  a  single  muscle,  as  circumscribed  atrophy.    A  corresponding 
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increase  in  the  volume  is  called  hypertrophy  or  psendo-hjpertiQpkj 
(see  below).  The  existence  of  atrophy,  and  its  extent,  are  detormioed 
by  inspection  and  palpation ;  if  possible,  also,  by  measuring.  Who* 
ever  one  side  alone  is  affected,  we  are  always  to  compare  it  with  dw 
healthy  side.  Requiring  the  patient  to  make  active  motion,  by  whidi 
the  muscle  under  examination  is  made  to  contract,  or  which  etosei 
contraction  in  the  surrounding  muscles,  often  makes  the  impression 
much  clearer.  We  can  easily  combine  testing  of  the  strength  with 
the  examination  of  the  state  of  nutrition. 

The  volume  of  an  extremity  is  measured  with  the  tape-measare 
while  the  limb  is  extended  at  rest  (both  arms  and  both  legs  are  to  be 
in  exactly  the  same  position),  and  it  is  best  done  at  certain  points  of 
election. 

We  measure  the  upper  arm  at  the  point  of  its  greatest  circom- 
ference ;  the  forearm,  2  to  3  cm.  below  the  lower  margin  of  the  inner 
condyle  of  the  humerus ;  the  thigh,  15  cm.  above  the  upper  edge  of 
the  patella ;  the  calf  of  the  leg,  at  its  greatest  circumference. 

Thus,  in  measuring  the  forearm  and  the  thigh,  we  must  first  fix 
the  point  where  we  are  going  to  take  the  measure,  and  mark  it  with  i 
blue  pencil. 

Atrophy  is  divided  into  the  following  varieties,  which  are  to  be  verj 
sharply  distinguished  from  each  other : 

(a)  Atrophy  of  inactivity.  This  consists  of  a  diminution  in  the 
volume  of  the  muscles,  which  is  very  slight  and  which  very  slowly 
develops  in  the  course  of  months  of  inactivity.  Almost  without  ex- 
ception, it  supervenes  in  cases  of  paralysis,  and  also  in  any  long- 
continued  inaction  of  the  muscles,  as  in  surgical  diseases  which 
require  the  limb  to  be  kept  at  rest.  In  this  form  of  atrophy,  as  will 
be  shown  later,  the  electrical  sensibility  of  the  muscles  is  qualitatively 
unchanged. 

[b)  Degenerative  atrophy^  with  the  so-called  atrophic  paralysis. 
This  quickly  leads  to  a  high  degree  of  atrophy  of  the  affected  muscles, 
and  to  a  qualitative  change  in  their  electrical  sensibility — the  reaction 
of  degeneration  (see  below).  This  degenerative  atrophy  only  occurs 
if  the  centre  which  presides  over  the  nutrition  of  the  muscle,  hence 
that  portion  of  the  gray  matter  of  the  anterior  horn  corresponding 
to  the  affected  muscle,  is  disturbed  or  is  separated  from  the  muscle; 
therefore,  in  all  primary  and  secondary  diseases  of  the  anterior  horns, 
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in  local  separations   or    interruptions  of  the    connection  with  the 
interior  roots  or  peripheral  nerves,  in  peripheral  neuritis. 

Here  belong :  poliomyelitis  acuta,  subacuta,  chronica ;  progressive 
nincalar  atrophy  of  spinal  origin  ;  amyotrophic  lateral  sclerosis ;  all 
processes  within  and  of  the  spinal  cord  which  destroy  the  gray  sub- 
stance (tumors,  hemorrhages,  softening) ;  compression  of  the  anterior 
roots  and  the  peripheral  nerves;  traumatic  complete  separation, 
severe  contusion ;  pressure-necrosis  of  these ;  and  all  forms  of  acute 
and  slow  degeneration  or  degenerative  neuritis. 

Also,  it  will  be  understood  (see  above,  p.  456)  that  the  motor  nerves 
Mow  the  seat  of  the  lesion,  as  far  as  the  muscle,  atrophy;  see  also 
Electrical  Examination. 

On  the  other  band,  degenerative  atrophy  is  wanting  in  all  paralyses 
which  are  due  to  a  disease  of  a  motor  tract  above  the  anterior  horn 
guiglia — that  is,  in  the  pyramidal  tract  of  the  spinal  cord,  of  the 
fcrtin,  in  the  cortex  of  the  brain.  Therefore,  in  these  cases,  we  only 
We  the  atrophy  of  inactivity.  Moreover,  degenerative  atrophy  is 
wanting  in  paralyses  of  myopathic  origin  (see  below)  and  in  functional 
pamlyses. 

Nevertheless,  degenerative  atrophy  in  many  diseases  occurs  in  such 
s  way  as  to  cause  great  clinical  difficulties :  the  rapid  (developing 
within  fourteen  days)  diminution  in  the  volume  of  a  muscle,  of  course, 
can  only  occur  when  the  whole  of  the  affected  muscle,  or  a  large 
compact  portion  of  it  is  suddenly,  at  an  approximately  definite  time, 
completely  paralyzed  by  disease  of  the  anterior  horn  or  of  a  peripheral 
nerve  (poliomyelitis  acuta,  section  of  a  nerve,  rheumatic  facial  paral- 
ysis, etc.).     A  disease  developing  slowly,  in  the  course  of  weeks  and 
montbs,  causes  slowly  progressive  atrophy,  at  first  disseminated  in 
the  separate  muscular  fibres,  only  gradually  becoming  general.    There 
are  also  difficulties  in  determining  the  reaction  of  degeneration  in  such 
slowly  extending  degenerative  atrophy  (see  below).      We  have  the 
greatest  difficulty  in  making  out  degenerative  atrophy  when  the  dis- 
ease is  a  disseminated  one,  in  which  bundles  of  muscular  fibre  that 
are  still  normal  are  distributed  everywhere  between  diseased  bundles. 
(Bearding  this,  see  further  under  Electrical  Examination.) 

It  is  to  be  remarked  that  all  cachexias  cause  general  atrophy,  as 
well  as  atrophy  of  the  muscles.  But  it  is  worthy  of  still  further  note 
that,  under  the  influence  of  a  general  atrophy,  the  paralyzed  muscles 
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often  become  excessively  atrophied,  even  when  the  atrophy  is  not i 
degenerative  one.  In  cases  of  myelitis  transversa  and  simple  atropkj 
of  inactivity  of  the  legs,  when  there  comes  to  be  a  general  atrophj, 
we  have  often  seen  the  legs  become  extremely  atrophied,  quite  out  of 

proportion  to  the  volume  of  the  aim 
But  there  is  no  reaction  of  degenen- 
tion,  and  this  fact  furnishes  diagnostie 
assistance. 

It  is  often  extremelv  difficult  for 
the  beginner  to  form  a  conception  of 
the  behavior  of  the  anterior  graj  col- 
umns when  there  is  disease  of  a  trans-  1 
verse  section  of  the  spinal  cord,  and  " 
to  answer  the  question  in  connection 
with  it,  what  sort  of  paralysis  will 
result  from  such  disease.  For  this 
reason  two  examples  are  presented: 

In  a  severe  contusion  of  the  promi- 
nence of    the   neck    (fracture  of  a 
cervical  vertebra,  for  instance)  it  may 
happen  that  the  whole  section  of  the 
anterior  gray  columns,  which  inner- 
vates the  arms,  is  disturbed,  and  that 
simultaneously    the     pyramidal-tract 
fibres  for  the  muscles  of  both  legs  are 
unbroken  (at  JST  in  the  figure) :  there 
follows  a  degenenitive  atrophic  p*^ 
alysis  of  the  arms  and  a  non-atrophic, 
"  simple  '*  (spastic,  see  under  Tonus) 
paralysis  of  the  legs.    The  pyramidal- 
tract  fibres  of  the  latter  degenerate  as 
far  as  the  lumbar  portion  of  the  cord 
(as  far  as  X),  but  the   degeneration 
stops  here :  the  anterior  horn  ganglia 
remain  normal,  and  hence  the  periph- 
eral nerve  and  muscle  also. 
A  myelitis  transversa  of  the  dorsal  portion  of  the  cord  interrupts 
the  pyramidal  tracts  to  the  legs :  these  become  simply  (spastically) 


Schema  of  the  innervation  of  the 
muscles  (partly  from  Edinokr).  The 
nidiation  of  the  Py-tracts  varies  at 
dilTerent  jwrtionsof  the  cortex  (see  p. 
454). 
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paralyzed ;  a  myelitis  transversa  of  the  lumbar  portion  of  the  cord 
disturbs  the  anterior  horn  ganglia  of  the  legs  :  these  are  affected  with 
atrophic  paralysis. 

(<•)  Primary  myopathic  atrophy.  This  is  a  disease  of  the  muscle, 
the  nervous  system  being  intact.  It  manifests  itself  by  the  fact  that, 
in  this  disease,  the  muscle  gives  less  response,  corresponding  to  a 
simple  diminution  in  its  volume :  or,  if  it  becomes  completely  shrunken, 
there  is  complete  paralysis ;  and  further,  by  the  fact  that  the  electrical 
examination,  as  a  rule,  does  not  exhibit  any  trace  of  the  reaction  of 
degeneration.  This  kind  of  atrophic  paralysis  occurs  in  two  quite 
dissimilar  forms : 

(a)  In  muscular  dystrophia  (Erb),  the  myopathic  form  of  progres- 
sive muscular  atrophy  (here  often  combined  with  hypertrophy  or 
pseudo-hypertrophy)  (see  below). 

(b)  In  severe  chronic  diseases  of  the  joints. 

The  parallelism  between  atrophy  and  paralysis  mentioned  above  is, 
moreover,  generally  present  also  in  degenerative-atrophic  paralyses, 
provideil  they  develop  gradually  (subacute  and  chronic).  A  distinct 
disunion  of  atrophy  and  paralysis  occurs  only  in  acute  degenerative- 
atrophic  paralysis  (poliomyelitis  acuta,  injury,  etc.,  of  the  nerve, 
acute  degenerative  neuritis):  here  the  paralysis  develops  more  or  less 
rapidly,  but  atrophy  only  becomes  manifest  in  the  course  of  weeks. 

Charcot  has  recently  discovered,  in  certain  hystero-trduuiutic 
paralyses,  a  functional  paralysis  with  more  marked  atrophy,  but 
without  the  reaction  of  degeneration.  But  the  atrophy  here  is  not 
80  decided  as  degenerative  atrophy,  being  rather  between  tliir-  and 
the  atrophy  of  inactivity. 

In  very  exceptional  cases,  when  there  is  disease  of  the  cerebrum, 
particularly  of  its  cortex,  there  has  been  found  a  considerable  mus- 
cular atrophy,  which  appears  early,  sometimes  even  before  the  occur- 
rence of  paralysis,  without  the  reaction  of  degeneration.  In  indi- 
vidual cases  of  this  character,  contractures  were  completely  ^va^ltin;f, 
and  tendon-reflex  was  not  increased. 

(ienuine  hypertrophy  of  muscles  occurs  in  Tliomsens  di-<a>e 
[general  myopathic  spasm];  also  sometimes  in  iinli vicinal  nni-clcs, 
especially  the  gastrocnemius  muscle,  in  dystroplija  Tim-niloruni  :  Inre, 
also,  belongs  the  muscular  hypertrophy  which  dcvelnps  in  tlic  sonn<l 
leg  when  one  is  paralyzed  (as  in  long-standing  infantile  j>aralv-i>j. 
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Ga&TKine  ij^enFo^j  u  recognized  bj  the  increased  Tolame,  gwt 
kardsieas,  aad  espMaDj  bj  the  increased  rigor  of  the  moflcle. 

Pie«>>-hTp«rtr:«hT.  on  the  other  hand,  shows  increased  toIiuml 
bo:  •iizfiin3S£i«i  pi>ver.  This  occars  in  dystrophia  musculonim  miek 
c-firner  than  genooie  hTpertrophj,  bat  it  may  be  developed  from  tki 
laner. 

T':mm4  ->*'  p<iraljn^  amar/et.  acdre  spasm,  rigidity  of  miucltt. 
An  increase!  tonus  of  die  muscles  that  are  paralyzed  (rigidity,  acdit 
sfttsm  i  is  a  characteristic  thoogh  sometimes  absent,  sign  of  thoM 
paralyses  vhich  are  of  cerebral  or  spinal  origin  above  the  anterior 
horn.     This  lonos  may  be  so  slight  that  the  examiner  will  only  notice 
it  as  a  slighdy  increased  resistance  daring  passive  motion.    But  it 
may  also  be  so  strong  that  even  when  perfectly  at  rest  a  muscle  is  as 
harj  as  a  board,  and  that  motion  of  a  joint,  in  which  the  muscle 
would  be  extended  (that  is  in  which  the  muscle  would  act  as  an 
antag«>nizer),  is  entirely  impossible.     Thus  spasm  of  the  quadriceps 
prevents  bending  of  the  knee,  not  only  passive,  but  also  active  bend- 
ing, which,  probably,  if  the  flexing  muscles  were  intact  or  were  only 
paretic,  would  take  place  (spastic  pseudo-paralysis).     Patients  also, 
even  in  slight  degrees  of  rigidity,  experience  great  difficulty  in  making     | 
active  motions.     That  these  spasms  are  not  due  to  permanent  ant- 
tomical  changes   in   the   muscles,  only  to  muscular  contraction,  is 
proved  by  the  fisict  that  they  are  sometimes  subject  to  striking  change. 
If  the  paralyzed  muscles  are  spastic  to  a  high  degree,  often  for  a  long 
time  there  does  not  develop  any  atrophy  of  inactivity. 

Paralyses  due  to  affections  of  the  cortex  of  the  brain  usually 
manifest  themselves  by  very  early  spasms.  In  hysteria,  also,  very 
decidedly  active  spasms  occur.  (Regarding  increased  tendon  reflex 
as  an  attendant  phenomenon  of  spasms,  see  p.  497.) 

Atonic  paralysk.  This  is  characterized  by  diminution  or  loss  of 
muscular  tonus,  in  consequence  of  which  there  is  abnormal  passive 
mobility  of  the  joints.  This  laxness  is  present  in  recent  paralyses,  in 
which  the  atrophic,  acutely  degenerative  condition  has  not  yet  devel- 
oped (••  atonic  atrophic  paralysis'').  It  is  also  found  in  cases  of  chronic 
and  long-standing  degenerative  paralysis  (see  also  under  Contractures). 
Cerebral  paralyses,  as  hemiplegia,  in  rare  cases,  may  also  manifest 
decided  atony.  There  is  a  tolerably  marked  laxness  of  the  muscle, 
without  paralysis,  in  tabes. 


1 


EXAMINATION  OF  THE  NERVOUS  SVSTEM.  495 

Oontr(ieture$.     In  long-continued  paralyses,  both  d^enerative  and 

Bxnple,  there  develops  in  the  paralyzed  limbs  a  constant  anatomical 

fhcfftening  of  individual  muscles,  and,  indeed,  just  the  muscles  that 

are  diiefly  spastic  often  shorten  in  spastic  paralys'js,  but  not  always. 

On  the  other  hand,  in  degenerative  paralysis,  it  is  more  the  antago- 

niiers  of  the  paralyzed  muscles,  or  those  of  the  paralyzed  muscles  that 

tie  strongest.     Thus,  from  the  moment  of  paralysis,  the  prevailing 

position,  the  posture  of  the  affected  limb,  gives  the  first  indication  of 

the  devdopment  of  contracture.     These  contractures  do  not  change. 

The  motions  of  the  limb  that  oppose  the  contracture,  and  the  stretch- 

11^  of  the  affected  muscles  caused  by  this  motion,  are  very  painful. 

3.   THE  REFLEXES. 

1.  Skin  Reflex. 

By  this  we  understand  the  quickly  passing  contractions  of  the 
Boscles  which  are  caused  by  an  irritation  applied  to  the  skin.     The 
ftimulation  of  the  skin  usually  recommended  is  tickling  or  stroking 
it  with  the  blunt  end  of  a  pencil  or  the  handle  of  the  percussion 
kmmer.     It  is  well  from  the  beginning  to  aim  at  a  certain  symmetry 
in  the  methods  we  employ ;  only  in  certain  cases,  especially  if  there 
is  diminution  of  the  reflex,  we  may  endeavor  to  call  it  forth  by  prick- 
ing with  a  needle  or  touching  it  with  a  piece  of  ice.      The  skin 
reflexes  about  to  be  mentioned  in  detail  are,  even  in  health,  very 
different  in  different  individuals  (the  cremaster  reflex  relatively  varies 
least);  but  upon  the  two  halves  of  the  body  they  are  always  alike. 
Therefore,  where  there  are  unilateral  anomalies  of  it,  the  most  cer- 
tain results  of  trial  of  the  skin  reflex  are  obtained  by  a  comparison 
with  the  sound  side.     If  we  have  like  results  upon  both  sides  of  the 
body,  then  it  has  only  a  doubtful  diagnostic  value. 

We  are  not  to  confound  with  skin  reflexes  those  motions  that  are 

volnntarily  made.     With  some  practice  they  are  readily  distinguished. 

In  the  face  and  the  upper  extremities,  the  skin  reflexes  are  of  no 

importance ;  on  the  other  hand,  the  three  reflexes  upon  the  legs  and 

abdomen  are  of  especial  diagnostic  significance : 

(a)  The  reflex  of  the  sole  of  the  foot.  This  is  produced  by  irri- 
tating the  skin  of  the  sole  of  the  foot,  and  in  health  consists  either  in 
a  dorsal  flexion  of  the  toes  or  of  the  whole  foot,  or  even  in  motion  of 
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the  hip-joint  and  knee.  Pathologically,  the  reflex  may  be  absent 
(weakened  on  one  side  and  increased  upon  the  other).  It  may  be 
increased  with  reference  to  the  amount  of  the  contraction,  with  refe^ 
ence  to  its  extent,  as  in  simultaneous  contraction  of  the  other  leg, 
motion  of  the  pelvis  or  of  the  whole  body,  for  instance,  as  shorter 
opisthotonus ;  or  it  may  occur  slowly,  or  only  after  repeated  and  con- 
tinued application,  or  summation  of  a  strong  irritation.  It  woald  be 
influenced  in  its  form  by  the  tonus  of  the  muscles  of  the  legs:  in  spasm 
of  the  extensor,  for  instance,  often,  instead  of  a  single  motion  of  flexion, 
there  occurs  repeated  trembling. 

(b)  The  cremaster  reflex  in  men  consists  of  a  prompt  upward  motion 
of  the  testicle  from  the  contraction  of  the  cremaster  which  follows  irri- 
tation upon  the  inner  surface  of  the  thigh.  It  is  not  to  be  confounded 
with  the  indolent  contraction  of  the  tunica  dartos  of  the  scrotom, 
which  follows  somewhat  later.  Sometimes  the  cremaster  reflex  is 
extended  to  the  muscles  of  the  abdomen,  causing  the  backward  draw- 
ing-in  of  the  abdomen. 

(c)  Abdominal  reflex.  This  is  a  contraction  of  the  muscles  of  the 
abdomen  [chiefly  the  rectus]  from  irritation  of  the  skin  of  one  side  of 
the  abdomen  [stroking  downward  from  the  edge  of  the  ribsj,  whid 
is  recognized  by  an  unilateral  or  a  bilateral  drawing-in  of  the  abdo- 
men ;  when  the  irritation  is  weak,  by  a  slight  displacement  of  the 
navel  toward  the  side  irritated. 

The  figure  explains  the  mechanism  of  the  skin  reflex  :  the  sensible 
irritation  proceeding  from  the  skin  is  conveyed  by  the  motor  fibres  to 
the  anterior  horn ;  but  the  anterior  horn  itself  is  influenced  bv  the 
reflex  retarding  fibres  which  pass  in  the  pyramidal  tract.  It  is  clear 
that  the  skin  reflex  must  be  lost  by  an  interruption  of  the  reflex  arc 
at  any  point,  or  by  the  unsusceptibility  of  the  skin,  or  by  myopathic 
paralysis ;  that  it  must  be  increased  with  any  increased  excitability 
of  the  anterior  horn,  or  removal  of  the  restraining  reflex  from  the 
brain,  also  in  hyperaesthesia  of  the  skin.  Recently,  an  increase  of  tbe 
abdominal  reflex  upon  one  side  has  been  observed  in  intercostal  neu- 
ralgia (Seeligmiiller). 

We  have  not  mentioned  a  number  of  other  skin  reflexes,  since  they 
are  not  important :  for  pupillary  reflex,  the  reflex  closure  of  the  lidi 
see  under  Examination  of  the  Eye. 

Of  the  reflexes  of  the  mucous  membrane,  the  choking  reflex  when 
the  mucous  membrane  of  the  pharynx  is  tickled  has  diagnostic  sig- 
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nificance :  its  absence  is  a  frequent  occurrence  in  hysteria  (anaesthesia 
of  the  mucous  membrane),  also  in  bulbar  paralysis  (nuclear  paralysis). 
Of  yery  much  greater  diagnostic  importance  are  the 

2.   Tendon  Reflexes  {periosteal^  fascial  reflex). 

These  reflexes  are  likewise  short  contractions.  They  are  produced 
by  taps  upon  the  tendons  of  muscles,  upon  the  bones  and  fascia,  also 
by  sadden  tension  of  a  tendon  by  a  quick  passive  movement  (in  which, 
however,  the  muscle  itself  is  also  stretched).  Both  the  short  move- 
ment of  the  limb  and  the  momentary  hardening  of  the  muscle  may 
be  made  an  object  of  examination.  In  order  to  develop  the  tendon 
reflex  it  is  necessary  to  have  the  limb  perfectly  relaxed,  and  it  is  well, 
also,  to  divert  the  attention  of  the  patient. 

Fio.  152 


Diagram  of  the  oonne  of  the  cataneoas  and  tendon  reflexes.  IT,  skin ;  M,  muscle; 
V,  anterior  horn :  Hi,  posterior  horn ;  a,  the  tract  of  the  tendon  reflexes ;  h,  the  tract  of 
the  eataneons  reflexes. 

Whenever  it  is  possible,  a  comparison  is  to  be  made  between  the 

right  and  left  limbs,  but  even  where  this  cannot  be  done,  as  when  the 

disturbance  is  bilateral,  or  the  two  sides  are  disturbed  in  a  similar 

way,  the  greatest  importance  can  be  attached  to  the  result  of  tlie  test, 

because  here  the  individual  variations  are  not  prominent,  as  they  are 

32 
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in  the  reflexes  of  the  skin ;  hence  the  tendon  reflexes  are  mach  more 
important  aids  in  diagnosis  than  the  skin  reflexes. 

Tendon  and  skin  reflexes  may  be  confounded.  In  a  doubtfiil  case, 
this  can  be  avoided  by  comparing  irritation  of  the  skin  alone  at  the 
given  points,  by  means  of  pinching,  pricking  a  fold  of  skin,  or  by 
direct  mechanical  muscular  irritation  (see  below.  Biceps-tendon  Re- 
flex); lastly,  as  in  the  skin  reflexes,  by  having  the  patient  take  part 
in  the  examination  by  making  voluntary  contractions;  these  take 
place  later,  and,  hence,  can  only  deceive  the  inexperienced.  We  may 
be  very  easily  misled  into  supposing  that  there  is  an  absence  of 
tendon  reflex,  if  the  muscles  under  examination  are  not  perfectly 
relaxed. 

We  enumerate  the  tendon  reflexes  according  to  their  importance: 

{(i)  Patellar  reflex  (Erb ;  knee-phenomenon,  Westphal),  consists 
in  a  contraction  of  the  quadriceps.  It  is  caused  by  striking  with  a 
percussion  hammer,  with  the  tips  of  the  semi-flexed  fingers,  or  with 
the  rim  of  the  ear-plate  of  a  stethoscope,  upon  the  patellar  tendon. 
Often  we  must  carefully  seek  the  most  susceptible  point. 

Sometimes  we  may  first  make  the  test  with  the  leg  covere<l ;  but  if 
the  result  is  in  any  way  doubtful,  then  the  knee  must  be  uncovered. 
Whenever  a  very  exact  examination  is  to  be  made,  the  latter  must 
always  be  done.  In  order  to  get  the  muscles  completely  relaxed,  we 
must  select  certain  positions :  a  favorable  position  is  to  have  the  limb 
extended  at  rest,  with  the  feet  resting  upon  the  floor;  another  position 
is  with  the  leg  crossed  over  the  other  in  the  sitting  position ;  a  third 
is  to  have  the  patient  sit  upon  a  table  with  the  legs  hanging  down; 
with  the  patient  in  bed,  we  pass  the  hand  under  [the  thigh  just  above] 
the  knee  and  gently  lift  it  up.  As  a  means  of  inducing  patients  to 
relax  the  limb,  they  are  to  be  diverted  by  conversation,  or  they  may 
be  directed  to  close  the  fist  as  tightly  as  possible,  or  sometimes  we 
may  have  them  grasp  the  left  hand  of  the  examiner  or  press  the  hand 
of  someone  else. 

Not  only  active  contraction,  but  possibly  also  increased  tonus  of 
the  quadriceps,  disturbs  the  exhibition  of  the  reflex.  Even  a  patho- 
logically increased  patellar  reflex  may  thus  be  hindered  by  spasm, 
which  must  be  carefully  guarded  against.  Hence,  as  far  as  is  pos- 
sible, we  must  prevent  any  active  spasm  by  the  position  (particularly 
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by  a  cautious  passive  motion)  of  the  knee-joint.  It  may  also  be  inter- 
fered with  by  deformity  and  stiffness  of  the  joint. 

With  very  rare  exceptions,  the  patellar  tendon  reflex  is  always 
prei?ent  in  health,  and  both  sides  are  equally  strong. 

The  author  cannot  forbear  saying  that  he  regards  as  impracticable 
the  designation  "  Westphal's  sign"  for  the  absence  of  patellar  reflex — 
notwithstanding  his  very  high  regard  for  the  meritorious  investigator, 
who  is  deserving  of  the  honor — because  this  designation  could  easily 
be  confounded  with  the  opposite  (as,  that  WestphaFs  sign  meant 
patellar  reflex). 

(6)  Tf'ndo'Achillis  reflex  and  foot-phenomenon.  Striking  upon 
the  tendo  Achillis,  and  often  only  on  a  very  limited  portion  of  it,  in 
health,  generally  causes  a  reflex  contraction  of  the  gastrocnemius  (and 
soleus)  with  slight  plantar  flexion  of  the  foot.  In  doing  it,  it  is  best 
to  lift  up  the  foot  by  taking  the  malleoli  with  the  left  hand  (the  foot 
of  course  being  bare). 

By  foot-phenomenon  we  designate  the  contraction  of  the  same 
muscles  if  there  is  a  continuous  contraction,  a  passive  dorsal  flexion 
of  the  foot,  often  best  excited  by  a  quick  passive  motion  (stretching 
the  tendons,  also  the  muscles);  a  reaction  then  takes  place  in  a 
series  of  rhythmical  contractions  of  the  plantar  flexors,  or  a  long 
series  of  contractions :  foot  clonus,  foot-phenr)ineria,  dorsal  clonus. 
This  latter  phenomenon  is  not  really  a  pure  tendon-reflex,  rather  in 
part  it  is  dependent  upon  direct  irritation  of  the  muscles  as  a  result 
of  stretching.  But  it  has  exactly  the  same  diagnostic  significance  a.1 
increased  tendon-reflex,  for  it  does  not  at  all  occur  in  health,  or,  at 
most,  only  temporarily,  as  when  one  is  very  tired. 

(c)  Tendon  reflex  of  the  upper  extremitv's.  Here  they  do  not  have 
the  same  diagnostic  importance  [as  those  under  (a)  and  (A )],  particularly 
because  they  are  very  often  absent  in  health.  Striking  tho  fh?xor 
tendons  at  the  wrist-joint,  the  biceps  at  the  bend  of  tlie  elbow,  the 
triceps  tendon  close  above  the  olecranon,  generally  causers  a  -li^rlit 
reflex  contraction;  in  the  two  latter  we  must  be  careful  not  to  strike 
the  muscle  itself.     (See  Mechanical  Irritation.; 

{d)  Periosteal  and  fascial  reflexes  are  elicited  by  -itrikin;/  tin-  latti-r 
and  the  bones — the  tibia:  patellar  reflex;  bon^s  at  th*;  \^rj-t  jr^int : 
biceps,  even  pectoralis  reflex.  We  not  infrequently  ob-**rv<-  tli<  rn  in 
health,  but  very  particularly  when  there  is  increased  t^^ndon  nD'X. 
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Not  wholly  unimportant,  also,  are  the  bone  reflexes  which  are  manifest 
in  the  muscles  of  the  face  from  blows  upon  the  knee — upon  the  nose; 
they  are  absent  in  bulbar  paralysis,  and  are  present  in  paralysis  of 
the  facial  tract  above  the  bulb. 

The  mechanism  of  the  tendon  reflex  is  made  clear  by  Fig.  152,  p. 
497.  We  see  that  for  its  production  it  is  necessary  to  preserve  the 
integrity  of  the  reflex  arc :  (a)  tendons ;  (J)  sensitive  (that  is,  centri- 
petal) nerve;  (c)  posterior  root;  (rf) anterior  horn;  {e)  motor  nerre; 
lastly,  (/)  muscle.  But  we  take  note  of  the  influence  upon  these  of 
restraining  fibres  in  the  pyramidal  tract,  which  may  be  cut  off,  and 
also  may  possibly  be  temporarily  irritated.  Interruption  of  the 
pyramidal  tract  (which  is  manifest  by  its  secondary  degeneration  as 
far  as  the  anterior  horn)  or  cutting  off  of  the  pyramidal  tract  by 
primary  degeneration,  causes  increase,  therefore,  of  tendon  reflex,  as 
in  cerebral  paralyses,  spinal  paralyses  from  disease  of  the  pyramidal 
tract,  in  myelitis  transversa,  amyotrophic  lateral  sclerosis,  spastic 
spinal  paralysis ;  but  also  increased  irritability  of  the  spinal  cord  itself, 
as  in  strychnia  poisoning,  tetanus,  lyssa,  neuroses,  and  particularly 
sometimes  in  hysteria.  On  the  other  hand,  the  tendon  reflexes  are 
diminished  or  are  lost :  in  disease  of  the  anterior  horns,  of  the  periph- 
eral nerves,  of  the  posterior  roots  or  their  connection  with  the  anterior 
horns  (poliomyelitis,  spinal  progressive  muscular  atrophy ;  any  disease 
of  the  peripheral  nerves;  tabes  dorsalis — here  diagnostically  very  im- 
portant ;  myelitis,  tumors,  hemorrhages,  if  in  certain  locations — that 
is,  if  they  disturb  the  gray  substance  for  the  arm  or  leg). 

It  follows  from  what  precedes  that  the  increase,  and  also  in  man? 
respects  the  diminution,  of  the  tendon  reflexes,  goes  parallel  with  in- 
creased or  diminished  tonus  of  the  muscles.  And,  in  fact,  tonus 
seems  to  be  genetically  related  to  tendon  reflexes.  In  this  sense  it  is 
also  of  interest  that  the  predominant  reflexes  of  the  arm  are  the  flexors, 
of  the  leg  the  extensor  of  the  knee,  reflex  of  the  foot,  the  plantar  flexor 
tendo-Achillis,  and  that  exactly  corresponding  with  a  recent  spastic 
paralysis  of  the  arm,  we  are  apt  to  have  flexor  spasm  of  the  arm  and 
extensor  spasm  with  paralysis  of  the  leg  at  the  knee  and  ankle. 

Westphal's  view  [p.  499]  that  the  "  tendon  reflexes  *'  are  not 
reflexes,  but  that  they  are  always,  when  elicited  by  the  prescribed 
methods  of  testing,  due  to  the  direct  irritation  of  the  muscles  by 
stretching  and  concussion,  is  to  be  regarded,  especially  as  respects 
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patellar  reflex,  as  definitely  refuted.  Nevertheless,  we  must  still 
agree  that  the  ordinary  method  of  examination  for  the  foot-phe- 
nomenon in  this  respect  is  not  free  from  objection  (as  has  been  urged 
by  others  also,  as  Jendrassik) :  the  brusque  dorsal  flexion  of  the  foot 
most  necessarily  stretch  the  gastrocnemius — here  it  may  be  due  to 
the  effect  of  stretching  of  the  muscle  added  to  that  of  the  tendon. 

Mixture  of  tendon  reflex  and  direct  muscular  irritation  from  stretch- 
ing the  muscle  probably  also  occurs  in  executing  ^^  brusque  passive 
motion  "  of  the  limb  (very  quickly  bending  it,  and  extending  the  knee- 
joint,  etc.),  which  is  very  strongly  to  be  recommended  for  determining 
a  slight  degree  of  increased  tonus  of  the  muscles. 

4.    ELECTRICAL   EXAMINATION   OP  THE   NERVES   AND    MUSCLES.^ 

Regarding  the  PhgsicSj  and  the  Instruments  Employed. 

For  the  electrical  examination  we  employ  the  secondary  or  induc- 
tion current  of  the  faradic  battery  and  the  constant  current  of  a  gal- 
vanic battery.  We  graduate  the  strength  of  the  faradic  current  by 
the  extent  to  which  we  withdraw  the  outer  coil  from  the  inner,  which 
is  reckoned  by  centimetres  and  millimetres  from  the  point  where  one 
ooil  is  completely  enclosed  by  the  other,  or  the  distance  between  the 
ooilfl  X  cm. ;  the  strength  of  the  galvanic  current  is  changed  by  im- 
mersing a  different  number  of  elements,  sometimes  more  delicately  by 
a  rheostat.  [The  galvanic  batteries  now  made  in  the  United  States 
and  England  usually  have  a  rheostat  as  a  part  of  the  outfit.  It  is 
much  better  to  use  it,  for  two  reasons :  all  the  cells  of  the  battery  are 
dnwn  from  alike,  since  all  can  be  thrown  into  the  current  at  the 
beginning  of  each  sitting;  the  gradations  in  the  strength  of  the 
current  are  made  without  shock  to  the  patient.] 

The  current  is  conveyed  to  the  body  by  an  electrode,  previously 
moistened  with  warm  [preferably  salt]  water.  In  making  the 
examination,  one  of  these  is  always  the  indifi'erent  one — that  is  to 
say,  it  merely  serves  to  close  the  current  that  is  flowing  through  the 
body;  the  other  is  the  "differentiating"  or  examining  one.  The 
first  must  be  as  large  as  possible,  in  order  to  spread  out  the  current 

1  Of  ooane  it  is  not  neoeanrj  here  to  go  into  particulars.     Hence  we  refer  the  reader 
to  qieeial  workiy  particularly  to  Erb's  claasical  presentation  in  his  Electro-Therapy. 
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over  as  large  a  surface  as  possible  at  the  point  where  there  is  much 
the  greatest  resistance,  namely,  at  the  skin.  The  resistance  is 
inversely  proportional  to  the  cross-section.  Usually,  the  indifferent 
electrode  is  placed  upon  the  sternum.  For  examining  nerves  and 
small  muscles,  the  examining  electrode  must  be  quite  small,  in  order 
to  convey  the  current  as  closely  as  possible  to  the  structures,  which 
all  lie  near  the  skin ;  we  cannot  examine  those  lying  deeper.  For 
^his  reason,  in  making  the  faradic  examination,  it  is  best  to  select 
the  so-called  **fine''  electrode  of  Erb  (see  Fig.  153).  But  in  em- 
ploying the  galvanic  current,  such  a  small  electrode  would  so  concen- 
trate the  current  by  its  small  cross-section  that  its  passage  through 
the  skin  would  be  too  irritating,  and  hence  we  must  select  for  this 

Fio.  153. 


**  Fine''  electrode  of  Erb  (natural  size). 

current  one  somewhat  larger.  The  size  of  the  electrode  is,  as  already 
said,  of  important  influence  upon  the  intensity  of  the  current  in  its 
transit  through  the  skin  and  a  short  distance  beyond  it,  hence,  also, 
in  that  to  the  stimulating  nerves.  It  is  likewise  not  unimportant 
for  it  is  very  desirable  to  know,  at  least  approximately  (why,  see 
below),  with  how  strong  a  current  we  touch  the  nerves  beneath  the 
skin.  For  this  reason,  and  in  order  that  the  conditions  under  which 
the  examinations,  conducted  by  different  persons,  may  be  as  nearly 
as  possible  alike,  it  is  strongly  recommended  to  employ  a  so-called 
*'  normal  electrode."  Unfortunately,  we  have  several,  of  which  we 
consider  only  the  following :  one  devised  by  Erb,  of  10  sq.cm.  diameter 
(either  square,  3.3  cm.  on  a  side,  or  round  with  a  diameter  of  3.5 
cm.) ;  and  one  by  Stintzing,  round  and  somewhat  convex,  3  sq.cm.  in 
cross-section  and  2  cm.  in  diameter.  With  every  record  of  an 
examination  there  should  always  be  a  statement  of  the  size  of  the 
electrode  employed. 

We  have  no  absolute  measure  for  the  total  strength  of  the  fiuradic 
current  in  making  examinations.  Here  we  note  the  distance  of  the 
coils,  but   this,  according   to   the   construction    and  power  of  the 
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apparatus,  may  indicate  different  strengths  of  current ;  nevertheless, 
this  has  value  for  comparison  where  the  examinations  are  made  each 
time  with  the  same  apparatus  (see  below).     For  the  galvanic  current 

we  have  an  absolute  measure :  the  milliampere  (M.-A.),  =  -cTuxty  i — • 

(See  text-books  upon  Physics.)      To  ascertain  the  number  of  milli- 

amp^res  used,  we  employ  a  so-called  absolute  galvanometer.     The 

total  strength  of  current  as  given  by  the  galvanometer  is  then  divided 

by  the  transverse  section  of  the  examining  electrode  in  such  a  way 

that,  for  example,  with  a  total  strength  of  2.5  M.-A.  and  an  electrode  of 

2.5 
12  sq.cm.  transverse-section  to  a  sq.cm  ,  a  current  of  j^  ^"-^-^^  given 

off  (X. B.,  to  a  sq.cm.  of  the  skin);  the  density  of  the  current  in  the 

nerves  examined  is  not  exactly  proportional  to  that  in  the  skin  (see 

below).     Hence,  this  fraction  has  no  exact  value  as  such — rather  only 

as  a  brief  expression  of  the  two  figures  which  we  have  to  consider. 

If  we  employ  a  normal  electrode,  then  we  can  note :  Norm,  electrode 

2.5 
Erb  (10  sq.cm.)  2.5  M.-A.,  or  ^W  M.-A.  (N.  el.  Erb). 

This  comparison  of  the  total  strength  of  the  current  with  the 
absolute  measure  is  nowadays  indispensable ;  it  has,  it  is  true,  only  a 
value  which  is,  in  a  certain  sense,  circumscribed.  A  difficulty  which 
tt  present  is  tolerably  successfully  overcome,  consists  in  the  fact  that 
the  conducting  resistance  of  the  skin,  for  various  reasons,  declines, 
and  with  it,  although  only  in  a  slight  degree,  the  strength  of  the 
Gorrent  increases,  while  the  electrodes  rest  upon  the  body,  and 
hence,  also,  from  the  moment  when  the  galvanometer  is  switched-in 
to  the  instant  when  the  needle  comes  to  rest.  This  space  of  time 
in  the  new  galvanometers  (especially  Edelmann's  horizontal  galvano- 
meter, but  also  with  the  instruments  of  Bottcher-Stohrer  and  Ilirsch- 
mann),  by  appropriate  checks,  is  satisfactorily  shortened.  Stintzing 
18  to  be  credited  with  very  exact  examinations  regarding  these 
points. 

A  much  more  considerable  difficulty,  and  one  which  probably  will 
never  be  entirely  overcome,  consists  in  the  fact  that  we  cannot  con- 
centrate our  current  upon  the  nerve  (muscle)  to  be  examined,  because 
it  lies  in  tissue  which  itself  is  a  good  conductor,  and  that  from  the 
toUl  strength  of  the  current  and  the  cross-section  of  the  conductor  of 
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the  current  into  the  skin  we  can  only  approximately  determine  the 
current  which  enters  the  nerve  (muscle)  itself.  For  this,  there  are  two 
chief  reasons :  first,  because  the  situation  of  the  nerve  with  reference 
to  the  skin  varies  with  each  individual  (layer  of  fat,  anatomical 
peculiarities) ;  and  because,  from  the  situation  of  the  nerve,  the  frac- 
tion of  the  current  which  enters  it  is  intrinsically  changed.  (Eren 
the  quality  of  the  contractions  caused  by  the  current  will  be  influenced 
by  the  relation  of  the  nerve  to  the  skin. — Erb.)  Further,  since  the 
nerve  offers  a  quite  considerably  stronger  resistance  to  the  current  if 
it  enters  it  at  a  [right]  angle  to  its  axis,  than  if  it  flows  along  its 
axis,  the  angle  at  which  the  current  enters  the  nerve  will  conside^ 
ably  affect  the  strength  of  the  current ;  and  we  cannot  accurately 
measure  this  angle  in  the  case  of  all  nerves. 

There  follows  from  the  foregoing,  first  of  all,  the  practical  point 
that,  in  spite  of  our  ability  to  measure  the  strength  of  the  total 
current,  we  are  taught  to  bear  in  mind  the  individual  peculiarities  of 
the  nerves  (muscles)  to  be  examined,  in  their  relation  to  the  skin,  in 
interpreting  the  results  of  the  examination,  so  as  to  supply,  as  &r  as 
possible,  the  want  of  exactness  in  our  calculation;  and  it  follows, 
further,  that  it  is  superfluous,  and  even  a  source  of  error  (because  it 
withdraws  our  attention  from  the  more  important  points  of  view),  if 
we  strive  after  exactness  in  electrical  examination  by  the  fineness  of 
the  apparatus,  especially  of  the  galvanometer — an  exactness  which, 
let  it  be  said  once  for  all,  the  examination  cannot  have.  Of  what  use 
is  it  exactly  to  determine  the  strength  of  the  total  current  to  within 
one-tenth  of  a  M.-A.,  when  we  do  not  exactly  know  how  much  of  the 
total  strength  the  real  objects  of  our  examination — the  nerves- 
receive  ? 

JTow  to  distinguish  the  poles  quickly.  In  the  faradic  current  the 
poles  come  but  little  into  consideration,  namely,  only  so  far  as  to 
know  that  the  cathode  (negative  pole)  of  the  opening  current  of  the 
secondary  coil  has  a  stronger  irritating  effect  than  the  anode.  In 
the  galvanic  current,  the  poles  are  widely  different,  and  hence  it  is 
important  to  distinguish  them  quickly  upon  the  apparatus.  The 
simplest  way  is  to  employ  a  very  mild  current,  and  then  to  place  the 
two  electrodes  upon  the  cheeks;  upon  the  side  of  the  anode  we 
experience  a  peculiar  indefinable  taste  upon  the  tongue  and  the 
mucous  membrane  of  the  cheek  of  that  side ;  or  we  place  the  wires 
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of  both  poles  about  1  cm.  apart  upon  a  piece  of  wee  blue  Htmo.? 
paper :  the  anode  colors  it  red. 

By  a  current-changer  we  are  able  to  reverse  the  foles — that  is,  to 
quickly  make  the  anode  the  cathode,  and  nV*^  r-^M. 

Methods  of  Examixation  axd  their  PHT?i>L'>i:':AL  Results 

CPOX    the   LiVIXG   IIuMAX    RjDY. 

As  a  foundation  to  what  is  here  to  be  spoken  of.  we  refer  mo«t 
urgently  to  the  text-books  upon  phT3ioh>^v  or  up>n  electro-ther- 
apeutics, especially  to  what  is  taught  re*7ardin;7  electrotonos  mA 
the  laws  of  contraction  (Pfluger).  Unfortunately,  we  cannot  eni^r 
upon  these  subjects  here ;  only  remarking  that  the  rtsalt^  of  the  ex- 
amination upon  uninjured  animals  and  men  *iiffer  from  the  physi^^- 
logical  results,  and  for  physiological  reasons,  which  cannot  here  be 
explained.  [The  student  is  referred  to  Lanilois  and  .Stirlinz*  P^'y- 
9ioUHjy^  section  336,  for  an  excellent  presentation  of  EIectrotonu= — 
law  of  contraction.] 

The  electrical  examination  consists  of  an  irritation  of  a  ner.e '  indi- 
rect irritation)  as  well  as  of  the  muscle  i direct  irritation),  '.ne  of 
which,  indeed,  takes  place  with  both  kind*;  of  current.  -nA  in  ob«f:rving 
the  effect  of  the  irritation,  as  it  is  manifest  bv  muscular  coritrnr-t.ori. 
Thus,  we  have  to  make  use  of  an  indirect  faradi*:-  an  1  ;rilv:jri:':  -ini  a 
direct  faradic  and  galvanic  examination.  A«  pr^rviouslj  rtate*].  the 
extent  of  the  irritation  is  always  a  matter  of  nii^:*:r.:v.u":  to  u?  1:-- 
tance  of  the  coils;  total  strength  of  the  galvanic  curren:  in  M.-A.;. 
We  draw  our  conclusions  from  the  results  of  th»:  c-x-tminat.-.n  : 

(a)  From  the  degree  of  excitability  of  the  nerve  "Lu-^i»;,.  'oy  i^rVrr- 
mining  with  what  strength  of  current  then-  foiloT*-  :h-  f;r-r,  -r/.i.i- 
est,  just  noticeable,  or  minimal  c^mtraction :  or  a.-o  v.-  'W^-.nuAi.i.j: 
the  extent  of  irritation  which  is  necesaarv  with  t:.e  ^'livan.-:  »:x:irii.ri:i- 
tion  to  cause  a  tetanic  contraction.  Th»-  m;:i!::.il  c^ntrri'-riin  i- 
observed  at  the  muscle,  or  bv  the  movem'-n:  of  tr>:  \>'.:r..  1  •*.•  'orij- 
prehension  of  these  minimal  contraction-  i<.\\  iW'ri'  -..f  ^'\::-.\ji\k  r**;i- 
nus — see  below)  by  the  indi vidua!  e xaui : n ♦: r  '.-..  \ ,  '\  'f-.r.'t.u  <- x ? *r ri t. 
variable,  and  a  source  of  inexactness. 

(6)  With  reference  to  the  quality  of  the  reaction  in  th':  'lir^jt  im- 
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acrniL  EC  ni(  iDKrie  wA.  die  gilTaiiic  carrent,  that  is,  the  chaneter 
of  3s  rmcrmf^inDc  ^^  its  ~  Imw  of  eontraction  "  (see  below). 

Szii:^  rbt  f^KCriskl  rsrmits  oolj  stimal&te  by  sudden  oscillations 
JL  :aif  rET^iu  tx»!7C  ii  I*  rerr  strong),  the  &radic  current,  because 
r  rjmsii^s^  nf  a  p^ea:  an&ber  of  opposing  currents  of  short  duration, 
su»!«  &  licuxjr  c:<LS»csMii  {Hxxeeding  from  the  nerve  as  well  as 
iriOL  ^xif  iLQ!isi^  ns^fiH  vticii  oonunnes  while  the  electrode  remaing 
^ci  iiti^  nrrr^Li  cj^sm  :  die  galranic  current,  on  the  other  hand, 
xLtO::?*:?  aif  -vf-I  ^  airccs.  pncdsces  its  effect  only  at  the  instant  of  its  \ 
{"Lr-Tjinf :  :*:iLrrarL»:iiL  irooM.  dosing  the  current,  and  at  the  instant  of 
32>  ^xn  :  r'iL:rrarD*-iL  frcn  opming  the  current.  But  while  with  the 
xtHT^  f X3v«ei  PtajfT  ai  tie  cathode  [represented  hereafter  by  Ca] 
iK*rikir«  >:L»i  ^  rolj  ii»e  cksng  of  the  current,  and  at  the  anode 
'^^c-s^SLivi  ijsr^Rkfjer  t.j  An},  onhr  the  opening  of  the  current  oca- 
5i»:«»'  I  .ra.r»rD:ai.  we  fei  diat  with  the  nerves  and  muscles  of  tlie 
:    m:j:  iroux  ti»;c^  25  a;:i:fi^>er  law  of  contraction  (exphiined  in  wori^s 

:^n..  -ft'  Jf:r-i/»/iL  #W  £rp!'tm4Hom  of  the  Terms  Employed  in 


.  :*i   .i}i.fin*Li  «*jcR7c^  ssands  upon  the  sternum,  the  examining 
^«Vr-^>S;    xTCTLkl   tf«w£r>ie    upon  the  nerve  (muscle).      With  the 
,"i  --^c :-:  ijc^^c  v-  :i:i»  tie  CDTTvnt  so  that  the  examining  electrode 
>  ;:•:  ,u:::%5f — uaa  i?v  w>f  make  the  **  cathodal  closure"  CaS  [S  = 
S  "'  \'  x-t  i.,\  :j  i>t:^" :  :i«>»  i>f^is  a  contnction,  C,  thus  it  is  CaSC ; 
::;T  ^;  ;c«^c:   :>i  .-xr^fa:*  thus  making  a  cathodal  opening,  CaO- 
>;«r,';:  r:;>>  :>;-rf  :>  OaOhT:  ihtea  we  reverse  and  close  the  currents 
:4,'   :l^jk:  :K   frir,  r,r.j:  <I«r:?\>3e  becomes  the  anode.  An,  making 
Ar.S:  '•:•  5i,*cr.  ::zrf<  iare  AnSC  then  likewise  at  the  end  AnO^ 
^V  t'^  i  X ; r-*  >:r;c:j:  v*xrr«ii  we  have  upon  CaS,  and  with  the  curre^^ 
rjf:.jk.r.  r^:  :j,>s*:»i,  ji  ^r-:3Li:5c  contncdon:  CaSTe. 

J. n-TC    -  *  .-..  tT  .*  ifr-'-j,'?**^  wiik  galt>amic  ttimulaiion: 

;   .V  - 

.5    W,uk  «irr>Mii:  feeble  CaSC 

CaO:  n^mtive, 
AnS : 
AnO:         " 
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(6)  Stronger  carrent :  strong  CaSC, 

CaO :  negative, 
AnSC, 
AnOC. 
(c)  Very  strong  current :  CaSTe, 

feeble  CaOC  (not  always), 
strong  AnSC, 
strong  AnOC. 

lat  is,  with  a  weak  current  there  is  only  CaSC,  with  a  strong  one 

50  AnSC,  and  about  at  the  same  time  AnOC,  with  very  strong, 

iSTe,  and  sometimes  CaOC. 

The  contractions  are^  all  of  them,  short,  lightning-like. 

2.  Mtischj  irritated  at  a  place  where  there  is  no  nerve,  or,  at  least, 

itated  as  little  as  possible  (at  a  distance  from  the  "  motor  point,*' 

e  place  where  the  nerve  enters,  see  below) : 

Moderate  current :         CaSC, 
Only  a  little  stronger :  AnSC. 

* 

le  contractions  of  opening  the  current  are  subordinate,  often  entirely 
inting.  The  contractions  mentioned  as  occurring  at  the  closure  are, 
deed,  short,  but  yet  not  so  lightning-like  as  those  from  an  exposed 

rve. 

Method  of  Examination  in  Detail,     Normal  Condition, 

Preliminary  remarks.  In  examining  individual  nerves  and  muscles 
nanst  strive  most  earnestly  to  employ  exactly  similar  methods.  In 
first  place,  in  examining  nerves,  we  should  use  Erb's  fine  electrode 
the  faradic  current,  and  either  Erb's  or  Stintzing*s  normal  elec- 
le  for  the  galvanic  current.  With  the  galvanic  current,  especially, 
should  always  make  about  the  same  pressure  upon  the  electrode, 
•easing  the  pressure  only  when  there  is  a  very  firm  layer  of  fat  (\h 
er,  in  this  way,  to  equalize,  to  some  extent,  the  effect  of  the  fat 
jr).  We  are  always  to  examine  homonymous  parts  together,  that 
be  right,  then  the  left  radial,  the  right,  then  the  left  median,  or, 
*n  the  disease  is  unilateral,  the  nerve  (muscle)  of  the  sound  side 
ays  first. 
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tation  of  the  muscle  with  the  galvanic  current,  that  is,  the  character 
of  its  contractions  and  its  *^  law  of  contraction"  (see  below). 

Since  the  electrical  currents  only  stimulate  by  sudden  oscillations 
in  the  current  (except  it  be  very  strong),  the  faradic  current,  because 
it  consists  of  a  great  number  of  opposing  currents  of  short  duration, 
causes  a  tetanic  contraction  proceeding  from  the  nerve  as  well  as 
from  the  muscle  itself,  which  continues  while  the  electrode  remains 
with  the  current  closed ;  the  galvanic  current,  on  the  other  band, 
indirect  as  well  as  direct,  produces  its  effect  only  at  the  instant  of  its 
entrance :  contraction  from  closing  the  current,  and  at  the  instant  of 
its  exit :  contraction  from  opening  the  current.  But  while  with  the 
nerve  exposed  (Pfliiger)  at  the  cathode  [represented  hereafter  by  Ca] 
(negative  pole),  only  the  closing  of  the  current,  and  at  the  anode 
[represented  hereafter  by  An],  only  the  opening  of  the  current  occa- 
sions a  contraction,  we  find  that  with  the  nerves  and  muscles  of  the 
living  man  there  is  another  law  of  contraction  (explained  in  works 
upon  electro-therapy). 

General  Methods^  and  Explanation  of  the  Terms  Employed  in 

Galvanic  Examinations. 

The  indifferent  electrode  stands  upon  the  sternum,  the  examining 
electrode  (normal  electrode)  upon  the  nerve  (muscle).  With  the 
current-changer  we  close  the  current  so  that  the  examining  electrode 
is  the  cathode — that  is,  we  make  the  "  cathodal  closure  "  CaS  [S  = 
Schliesung,  closure]  ;  there  results  a  contraction,  C,  thus  it  is  CaSC: 
then  we  open  the  current,  thus  making  a  cathodal  opening,  CaO: 
sometimes  there  is  CaOC ;  then  we  reverse  and  close  the  current 
so  that  the  examining  electrode  becomes  the  anode,  An,  making 
AnS :  we  sometimes  have  AnSC,  then  likewise  at  the  end  AnOC. 
With  a  very  strong  current  we  have  upon  CaS,  and  with  the  current 
remaining  closed,  a  tetanic  contraction :  CaSTe. 

Laws  of  normal  contraction  with  galvanic  stimulation: 
1.  Nerve : 

(a)  Weak  current :  feeble  CaSC, 

CaO :  negative, 
AnS :         '' 
AnO:         " 
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(6)  Stronger  carrent :  strong  CaSC, 

CaO :  negative, 
AnSC, 
AnOC. 
(er)  Very  strong  current :  CaSTe, 

feeble  CaOC  (not  always), 
strong  AnSC, 
strong  AnOC. 

That  is,  with  a  weak  current  there  is  only  CaSC,  with  a  strong  one 
also  AnSC,  and  about  at  the  same  time  AnOC,  with  very  strong, 
CaSTe,  and  sometimes  CaOC. 

The  contractions  arCj  all  of  them,  short,  lightning-like. 

2.  Muscle,  irritated  at  a  place  where  there  is  no  nerve,  or,  at  least, 
irritated  as  little  as  possible  (at  a  distance  from  the  ''  motor  point," 
the  place  where  the  nerve  enters,  see  below) : 

Moderate  current :         CaSC, 
Only  a  little  stronger :  AnSC. 

The  contractions  of  opening  the  current  are  subordinate,  often  entirely 
wanting.  The  contractions  mentioned  as  occurring  at  the  closure  are, 
indeed,  short,  but  yet  not  so  lightning-like  as  those  from  an  exposed 
nerve. 

Method  of  Examination  in  Detail.     Normal  Condition. 

Preliminary  remarks.  In  examining  individual  nerves  and  muscles 
we  must  strive  most  earnestly  to  employ  exactly  similar  methods.  In 
the  first  place,  in  examining  nerves,  we  should  use  Erb's  fine  electrode 
for  the  &radic  current,  and  either  Erb's  or  Stintzing's  normal  elec- 
trode for  the  galvanic  current.  With  the  galvanic  current,  especially. 
we  should  always  make  about  the  same  pressure  upon  the  electrode, 
increasing  the  pressure  only  when  there  is  a  very  firm  layer  of  fat  (ift 
order,  in  this  way,  to  equalize,  to  some  extent,  the  effect  of  tlio  fat 
layer).  We  are  always  to  examine  homonymous  parts  together,  that 
is  the  right,  then  the  lefk  radial,  the  right,  then  the  left  median,  or, 
when  the  disease  is  unilateral,  the  nerve  (muscle)  of  the  sound  side 
always  first. 
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1.  Pointt  of  Stimulation. 
In  what  follows  we  give  the  points  of  stimulation  of  the  urai 
and  the  so-called  motor  points  of  the  muscles  (stndied  bj  Ducbesu^ 
Ziemssen,  Erb — the  Illustrations  from  Erb's  Ulectro-Therapentia), 
which  chiefly  correspond  to  the  points  where  the  nerves  enter  at 
muscles,  and  hence  are  essentially  also  the  nerve-points.  In  torn- 
ining  the  muscles  themselres  we  place  the  electrode  upon  the  fiesdj 
part  of  the  muscle,  avoiding,  as  far  as  possible,  both  of  these  relitel 
points. 


ofElectriml  TrriUtfon  upon  tba  Head  and  Neck.    (Eas.) 


The  points  most  distinct  in  the  figure  correspond  to  the  chief  places 
for  applying  the  stimulation.     In  the  faradic  examination,  we  sees 
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cuefally  in  the  coarse  of  the  nerve  for  these  most  excitable  points 
(that  ia,  of  course,  for  those  pUces  where  the;  lie  nearest  the  skin). 
Remarks  regarding  Fig.  154 :    We  observe  parUcolarl;  the  upper. 


PmDte  of  EUdrioil  IiritaUoD  upon  the  Arm.    (Ehs.) 
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middle,  and  lower  facial  (the  three  most  distinct  points  tipon  tk  fta). 
At  the  brachial  plexus  we  notice  Erb's  point  [the  supra-claTicoki 
point]. 


M.  Irlcin  (Ofit  l«M 


}  M.  tdcifi  !a(iltil»r* 


K.  IsldOM.  doruL  I 


Poiots  of  Mectrical  Irrilation  upon  the  Ana.    (Eib.) 

2.  Eramination. 

The  tongue  and  soft  palate  will  be  best  directly  irritat«d  with 
electrode  that  is  isolated  as  far  as  to  the  end  (which  may  be  done 
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simply  winding  it  with  adhesive  phister).  A  strong  galvanic  current 
should  never  be  used  upon  the  head. 

Remarks  regarding  Figs.  155  and  156  :  We  examine  the  arm  in 
the  position  of  moderate  flexion  and  slight  pronation,  but  the  muscles 
are  to  be  relaxed  (hence,  the  arm  must  rest  upon  something). 

The  radial  nerve  lies  deep,  especially  if  the  muscles  are  well 
developed.  We  can  generally  follow  with  the  finger  the  ulnar  nerve 
upward  from  the  sulcus  of  the  internal  condyle  of  the  humerus. 

Remarks  upon  Figs.  157,  158,  159  (pp.  511-514) :  It  is  very 
diflScult  to  stimulate  the  ischiatic  nerve.      It  can  only  be  done  by 

FiQ.  157. 


atu 


M.  pMtinou 
K.  addaeWr  OMifBM 


M.  cnmOii 


K.  vmUs  iatorau 


M.  Mrtorias 

M.  qoadrieepa  fem^ns 
M.  netoi  f^aorU 


M.  Tattos  •zUrau 


Points  of  Electrical  Irritation  upon  the  Upper  Part  of  tho  Thigh.     (Krb.) 


;>ressing  the  electrode  in  deeply  and  employing  a  strong  current. 
5Ve  can  easily  find  the  peroneus  nerve,  if  we  feel  for  the  head  of  the 
Bbnla  and  go  inward  and  upwanl  from  this. 
Upon  the  back,  since  the  nerves  almost  nowhere  lie  suihcicntly 
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near  the  surface  to  permit  of  the  indirect  examination,  we  have  to  do 
almost  exclusively  with  direct  muscular  irritation.  It  is  superfloooi 
to  make  more  exact  statements  regarding  the  simple  topographiol 
relations. 

We  demonstrate  this  upon  a  single  nerve-muscle,  and  for  this  we 
take  the  radial.  We  always  begin  with  the  faradic  current,  and 
this  for  good  reasons,  which  have  recently  been  made  more  strong 
(relations  of  the  '^resistance  to  conduction  " — Stintzing),  which  we 
cannot  enter  upon  here. 

(a)  Faradic  Examination, 

(a)  Nerve,     The  indifferent  electrode  is  placed  upon  the  sternum, 
the  examining  electrode  (the  fine  one  of  Erb),  held  as  a  pen  in  writing, 
is  placed  upon  the  radial  nerve  [musculo-spiral],  where  it  turns  around 
the  humerus  at  the  middle  of  the  arm :    here  tolerably  deep  pressure 
is  necessary.     The  induction-coil  is  to  be  pulled  out  till  the  minimal 
contraction  is  produced,  and  the  distance  to  which  it  is  removed  is 
read  off  and  noted.     Thus  will  we  feel  for  the  nerve  with  the  elec- 
trode:   the  minimal  contraction  takes  place  at  the  instant  we  pas^ 
over  the  nerve.     Next,  there  is  to  be  determined  the  ''conductive 
resistance'*  at  that  particular  spot:  we  employ  the  galvanic  current; 
we  apply  a  well-moistened  normal  electrode;  a  definite  number  o 
elements  of  the  battery  is  inserted ;  we  read  off  and  note  down  the 
figures  of  the  galvanometer  in  M.-A.     The  galvanometer  is  to  be 
read  when  the  electrode  has  been  upon  the  nerve  for  just  thirty 
seconds. 

It  is  necessary,  in  our  opinion,  to  determine  the  "conductive  re- 
sistance "  exactly  in  the  manner  described  by  Erb.  The  fluctuations 
in  the  conductive  resistance,  and  with  it  (in  an  opposite  sense)  the 
strength  of  the  total  current,  are  in  fact,  during  the  examination,  very 
slight,  and'  can  ordinarily,  as  has  been  shown  most  accurately  by 
Stintzing,  be  neglected.  But,  in  some  cases,  it  happens  that  at  the 
point  of  examination  the  skin  is  very  tender,  or  abnormally  dense ;  in 
which  case,  of  course,  with  the  same  separation  of  the  coils  of  the 
same  apparatus,  we  have  relatively  a  stronger  or  relatively  a  weaker 
current ;  and  we  obtain  a  minimal  contraction  with  a  large,  or  with 
only  a  very  slight,   conductive   resistance.      This   result  we  would 
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er  to  an  increased  or  diminished  irritability  of  the  nerve  if  we 
d  not  ascertained  by  the  galvanic  determination  of  the  ^'con- 
ictive  resistance"  that  the  skin  was  the  cause  of  the  variation, 
xtremelj  instructive  examples  illustrating  this  point  are  given  by 
rb  in  his  Electro-  Therapeutics, 


Nerw.  Uekiadicut 


V.  %ie«pt  fem.  (cap.  long.) 
M.  blMpt  fern,  (eapb  brer.) 


S.  perontuM 


K.  cutroeaen.  (cap.  extern.) 


U.  ioleiis 


M.  flexor  hallneis  longos 


Fio.  168. 


}  M.  glntaens  maximat 


II.  addaetor  inagnne 
M.  nemitendinosna 

H.  aemimembranoiiu 


.V.  atiatii 


U.  gastroeaeoni  (eap.  int.) 


il.  lolens 


U.  flexor  digitor.  eomm.  longoa 


jr.  ttbiaiii 


Points  of  Electrical  Irritation  upon  the  Back  of  the  Lower  Extremity.     (Ebb.) 


In  other  words :  whenever  we  are  making  an  electrical  examina- 

on,  we  must  know  what  strength  of  total  current  we  are  employing. 

ince  we  are  not  able  to  determine  this  directly  with  reference  to  the 

83 


sreczAi,  i>u0yosa. 


bncGe  cmgnt.  we  niost  auksTar  to  fi»m  an  i^Hiuon  of  the  totd 
dBo^tiL  iif  die  &iai£e  Ciuimt  (wiA  s  cotain  ddSnite  sepanUiati  1/ 
de  eoOs)  fiT  bewin^  m  minci  &e  total  nrengtli  of  the  galmuccnnoit 
vbich.  is  r«nW  bj  a  cextain  luii&b^  of  dements  (always  the  same). 


Pointiof  Etoetrical  Irritatim  apoD  th«  Leg.    (Eu.) 


If  Tc  examine  at  the  same  time  a  number  of  nerves,  we  first  de- 
termioe  the  mmimal  contraction  for  all,  and  theo  the  conductive 
resistance ;  and,  afier  we  have  examined  the  nerves,  we  can  at  once 
make  the  faradic  examination  of  the  moscles. 

It  is  always  well  to  follow  the  faradic  examination  with  the  galvanic, 
'.ind  ia  this  way,  with  a  good  deal  of  practice,  we  can  form  an  opinioD 
regarding  the  relation  of  the  conductive  resistance  at  the  different 
points  of  stimulation  of  the  nerves,  and  can  make  a  counter  judgment 
regarding  the  faradic  result  by  a  comparison  of  the  number  of  ele- 
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menta  used  each  time,  and  the  absolute  strength  of  current  that  is 
obtained.     But,  then,  there  must  always  be  given  in  the  record  of  the 
plyanic  examination  both  the  number  of  elements  and  the  strength 
of  the  current  in  M.-A. 

We  wish  that  the  direction  given  above,  that  the  galvanometer 

Bhoold  be  read  when  the  electrodes  have  been  in  place  just  thirty 

seconds,  could  be  carried  out  in  all  efforts  at  electro-diagnosis,  because 

otherwise  the  marked  increase  of  the  current  at  the  beginning,  just 

after  the  electrodes  have  been  applied,  could  easily  occasion  great 

inequalities. 

(|5)  Muscles  supplied  hy  the  radial  \mu%c\ilo'9piraX\  nerve.     We 

L    use  a  somewhat  larger  electrode,  stimulate  the  fleshy  part  of  the 

mdi?idaal  muscles,  and,  lastly,  determine  the  minimal  contraction ; 

the  determination  of  the  conductive  resistance  is  not  necessary. 

Under  some  circumstances,  there  comes  into  consideration  the 
quality  of  the  muscular  contraction  in  indirect  and  direct  faradic 
stimulation.     (See  under  Reaction  of  Degeneration.) 


I 


(6)  Q-alvanic  Examination, 


{^)  Nerve,     Place  the  indifferent  electrode  upon  the  sternum  and 

Ae  examining  electrode  (with  somewhat  strong  pressure)  upon  the 

'"dial  [musculo-spiral]  nerve  where  it  passes  around  the  humerus ; 

close  the  cathode  three  times ;  if  the  result  is  negative,  increase  the 

Dumber  of  elements ;  again  close  the  cathode  three  times,  and  so  on 

^otil  the  minimal  contraction  is  found.  Then  switch-in  the  galvanom- 

^^f  and  read  off  the  strength  of  the  total  current.     (Galvanometers 

^«t  have  a  very  good  arrangement  for  damping  the  vibration  of 

^^^  needle  can  remain  switched-in  during  the  examination.)     Now 

^^rmine   the   minimal   AnSC   in  the   same   way  (but  it  may  be 

.^'^itted).     Usually  we  may  be  satisfied  with  this.     The  next  point  of 

1^ Merest  would   be  the  determination  of  CaSTe.     (Regarding  varia- 

'*^tis  in  the  quality  of  the  reaction,  see  under  Reaction  of  Degenera- 

*^ti.) 

^<5)  Muscles  of  the  radial.  We  proceed  as  in  the  case  of  the  nerves, 
^t  sometimes  we  may  place  the  indifferent  electrode  upon  the  wrist, 
^rsal  side,  etc.  It  is  always  necessary  to  determine  the  minimal 
"^^SC  and  minimal  AnSC ;  but  before  all,  the  most  exact  observance 
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of  the  character  of  the  contraction  (see  under  Reaction  of  Degenen- 
tion),  whether  it  is  "  lightning-like"  or  "slow,"  and  in  this  direction 
we  not  only  observe  the  minimal  contraction,  bat  also  whether  it  is  a 
stronger,  or  a  strong,  contraction. 

Summarized,  the  scheme  of  examination  would  be  as  follows : 
(a)  Faradic  examination : 
(a)  nerve 
(^)  muscle 
(6)  Galvanic  examination : 
(a)  nerve 
(/5)  muscle. 

3.   WTiat  to  Observe  in  Determining  the  Electrical  Reaction, 

We  examine  in  two  main  directions :  (a)  the  quantitative  excita- 
bility, or  degree  of  excitability  of  the  nerves  and  muscles;  (6)  the 
qualitative  excitability  of  the  muscles  under  galvanic  stimulation. 

(a)  Quantitative  excitability.  Its  diminution  in  the  most  marked 
degree,  namely,  loss  of  excitability,  is  easily  recognized.  To  the 
record  is  always  to  be  added :  "  lost  when  the  coils  of  the  indacti<A 
apparatus  were  separated  to  a  distance  x,  or  for  a  current  of 
X  M.-A."  On  the  other  hand,  it  is  diflScult  to  define  the  limits  be- 
tween the  normal  and  pathological  in  simple  diminished  or  increased 
excitability,  particularly  of  the  nerves.  We  can  take  different  wajs 
to  arrive  at  a  conclusion  in  this  regard : 

(a)  We  compare  the  two  halves  of  the  body — very  much  the  mort 
certain  way,  but  of  course  only  applicable  in  cases  of  unilateral  disease 
Normally,  the  difference  between  the  two  halves  of  the  body  is  yen 
slight.  The  maximal  differences  for  the  nerves  and  with  the  galvanic 
current,  according  to  Stintzing  (58  healthy  persons ;  8tintzing*s  normal 
electrode  of  3  sq.cm.),  are : 


Ram.  frontal.  N.  VII 0.7  M.-A. 

N.  accessorius 0.15    " 

N.  medius 0.6      " 

N.  ulnaris  2"  above  the  olecranon  0.6      " 


N.  radialis 1. 1  M.-A. 

N.  peroneuB O.i     ** 

N.  tibialia l.l     " 


For  faradic  excitability  the  difference  for  the  two  sides  of  the  body, 
at  least  for  the  four  pairs  of  nerves  that  come  especially  into  consider- 
ation, rami  frontal,  (facial.),  N.  accessorius,  ulnaris,  peroneus  (see 
below)  is,  according  to  Erb,  scarcely  ever  greater  than  10  mm.  separa- 
tion of  the  coils  of  his  Dubois  induction  apparatus ;  according  to 
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Stintzing  the  maximal  difference  of  all  the  pairs  of  the  body  that  are 
accessible  for  examination  is  15  mm. 

A  difference  which  approaches  this  maximal  difference  must  lead 
one  to  think  of  a  pathological  condition ;  a  difference  that  is  materially 
greater  is  certainly  pathological.  But  whenever  a  difference  is  found, 
we  must  always  consider  whether  the  two  homonymous  nerves  are 
situated  exactly  alike  (malformation  of  the  bones,  etc.,  see  above). 

{?)  We  are  to  observe  the  relation  which  exists  between  the  irri- 
tability of  the  N.  frontalis  (facialis),  accessorius,  ulnaris  (at  the 
elbow),  peroneus :  according  to  Erb's  method. 

These  nerves,  but  especially  the  ulnaris  and  peroneus,  show  only 
slight  differences  in  health,  as  the  following  table,  taken  from  Erb's 
Handbook^  shows : 

Faradic  Current. 
1.  Healthy  person,  mechanic,  age  thirty-eight  years. 


DiitaoM  of  colli  In  mm., 
minimal  contractlont. 

VarUktIon  of  galranom.  (old  one), 
10  elemonu. 

K.  frontalis 
K.  aeoeMorini 
W.  nlnarit  *    . 

... 
... 

r.  105 
172 
159 
160 

1.  100 
177 
158 
163 

r.  18° 

16° 

6° 
70 

1.  190 

15» 

6® 

K.  peroneus    . 

... 

go 

2.  Healthy  person,  laborer,  age  twenty-four 

years. 

DiiUuieo  of  ooik  In  mm., 
flulnimal  oontfBcUon. 

VarUtlou  of  galTanometor 
(old  one),  10  elemenu. 

K.  frontalis 
K.  aeesssnrios 
w  olneris  ■ 

... 
... 

r.  196 
187 
136 
180 

1.102 
182 
185 
180 

r.  170 

10«> 

6«> 

5° 

1.170 

90 

10® 

K.  peroneus 

... 

5° 

Q-ahanic  Current, 

Healthy  men,  thirty-eight  to  twenty-four  years  of  age.     (Normal 
electrode,  10  sq.cm.) 


OiSE. 

OccarruDce  of  the  first 
CaSTe. 

X.  fh>ntalis     .... 
V.  ftooeswrios      ... 

K.  ulnaris 

V.  pwonens    .    •    •    • 

r.  1.4  M.-A. 
0.6      " 
0.4     '* 
1.6      '* 

1.  1.2  M.-A. 

0.5      " 
0.4      " 
1.5      " 

r.  8.0  M.-A. 
4.0       •• 
6.0       ** 

7.0       •• 

1 

1.  8.0  M.-A. 

4.0      " 
5.5      *' 
7.0      '* 
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By  studying  these  taSles  we  ascertain  from  them  the  relation  be- 
tween these  four  pairs  of  nerves  as  to  the  extent  of  their  irritabilitj, 
and  it  is  possible  to  recognize  with  greater  certainty  a  bilateral  yaria- 
tion,  especially  of  the  ulnar  or  peronous  nerves. 

{j')  Lastly,  Stintzing  has  given  us  in  a  very  exact  way  the  "limits 
of  value  "  for  the  irritability  of  nerves  ascertained  in  the  case  of  fifty- 
eight  healthy  persons  (Edelmann's  galvanometer,  normal  electrode  3 
sq.cm.).  But  these  figures  are  only  of  value  for  Stintzing's  normal 
electrode : 


R.  front.  N.  fac.  .  . 
R.  zjgomat.  N.  fac.  . 
R.  ment.  N.  fac.  .  . 
19 .  accessorius  .  . 
N.  medianus    .     .     . 


0.9—2.0  M.-A. 
0.8—2.0      " 
0.5—1.4      " 
0.1—0.44    " 
0.3—1.5      *• 


N.  ulnaris 0.2—0.9  M.-A. 

2"  above  the  olecr. 

N.  radialis 0.9—2.7     '* 

N.  peroneus 0.2—2.0     *• 

N.  tibialis 0.4—2.5     " 


In  individual  cases,  however,  Stintzing  has  found  still  smaller  or 
larger  figures.  These  extreme  values  are  exceptions,  possibly,  of  a 
pathological  nature. 

Except  in  the  reaction  of  degeneration,  the  quantitative  irri- 
tability of  the  muscles  very  often  goes  quite  parallel  with  that  of 
the  nerves.  We  can  endeavor  to  determine  this  by  estimating  it 
For  its  relation  to  the  reaction  of  degeneration,  see  under  the  latter 
heading. 

(b)  Qualitative  irritability  of  muscles  from  galvanic  stimulation. 
Although,  with  respect  to  the  nerves  in  general,  we  are  only  interested 
in  the  strength  of  current  required  to  produce  the  first  occurrence  of 
CaSC  and  CaSTe,  since  the  law  of  contraction  of  the  nerves  is  that 
normally  the  character  is  almost  always  lightning-like,  in  the  direct 
galvanic  stimulation  of  the  muscles,  two  important  variations  come 
into  consideration :  the  character  of  the  contraction  (whether  lightning- 
like or  slow,  vermiform,  wave-like),  and  further,  the  law  of  cctiUMie^ 
and  particularly  the  relation  between  CaSO  and  AnSO.  Bit  tk 
first  point  of  view  is  much  the  more  important. 

There  are  two  classes  of  pathological  galvanic  moscolar  reiOCMtf-* 
1,  the  reaction  of  degeneration  (EaR),  the  exclusive  attribute  of  fc* 
generative-atrophic  paralysis ;  2,  the  myotonic  reaction,  which  occn« 
solely  in  Thomson's  disease. 


iU/fATlOX  OF  THE  NERVOUS  SISTEM: 


1.    lite  Reaction  of  Degeneration  (EaR), 
(.()   Complete  EaR. 

I  The  electrical  examination  gives  the  following  resulta : 
Faradic ; 

'  nerves :  I  =  0,  that  is,  irritability  (I)  lost, 

miiscles :  I  ==  0,  that  is,  irritability  lost. 
Galvanic : 

nerves :  I  =  0,  that  ia,  lost, 
moscles:  slow,  tonic,  vermiform  contractions: 
Ihtqaanlitaiive  irritability,  about  normal,  or  increased  or  ditQinishiid; 
AdSC  occurs  with  a  less  strong  current  than  the  CaSC,  and  vith  a 
bsslrenglh  of  current  from  whicL  both  take  place,  AnSC  is  greater 
ibuCaSC:  AnSC>  CaSC. 

(/.)  Partial  EaR. 
1  Faradic : 

nerves;  diminution  of  I, 
,  muscles  :  diminution  of  I ; 

Galvanic : 

nerves :  diminution  of  I, 
muscles:  EaR  as  above. 
For  more  ready  comprehension  we  add  here  two  curves  from  Kast, 
vich  graphically  exhibit  the  normul  muscular  reaction  and  the  EnR. 


Fhi.  I 
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Unly,  AaSO  KaSC. 


CourtF.  of  EaR.  EaR  is  tbe  pathognomonic  sign  of  those  cLanjes 
which  take  place  in  muscle,  or  motor  nerves  and  muscle,  when 
they  cease  to  stand  under  the  peculiar  trophic  influence  of  ibeir 
anterior  liorn  ganglia — those  alterations  we  designate  as  degenera- 
tion of  the  nerves  and  muscles.  This  degeneration  can  be  roost  l«»n- 
tifully  studied  by  the  electrical  phenomena  if  a  nerve  tmnk  is,  at 
some  place,  suddenly  interruptod  throughout  its  whole  transverse 
section.  Whenever  there  is  such  an  interruption  there  is  manifest  ■ 
complete  separation  of  the  portion  of  the  nerve  of  the  muscles  located 
peripherally  from  the  anterior  horn,  which  must  inevitably  lead,  not 
only  to  paralysis,  but  also  degeneration  of  the  portions  cut  off,  and 
with  it  EaR.  But  now  the  case  can  either  proceed  so  far  that  there 
is  a  permanent  interruption  at  the  injured  spot,  which  resnlts  in  com- 
plete atrophy  of  the  nerves  and  muscular  fibres,  or,  afler  a  time,  the 
conduction  at  this  place  may  be  restored ;  and  in  the  latter  case  there 
is  a  return  of  the  tissues  of  the  nerves  and  muscles  to  the  normal  con- 
dition— that  is,  there  is  regeneration  of  them.  Now,  according  as  the 
degeneration  of  the  nerve  (muscle)  results  in  atrophy  {/,  e.,  transfor- 
mation into  connective  tissue),  or  again  regenerates  and  returns  to 
its  normal  condition,  tbe  EaR  shows  a  definite  result  as  such,  and 
also  in  ita  temporary  behavior  with  reference  to  the  ability  to  use  the 
muscles.  This  result  of  EaR  may,  of  course,  be  made  use  of  in 
drawing  a  conclusion  as  to  the  condition  of  the  nerves  and  muscles. 

Erb  has  investigated  these  facts  in  regard  to  rheumatic  facial  paral- 
ysis, and  by  experimental  examinations,  in  a  classical  manner.  He 
has  given  representations  for  the  course  of  rheumatic  faci&l  paralysis, 
which  we  here  insert. 

Fig.  162  gives  a  representation  of  complete  EaR  with  reference  to 
motility,  and  faradic  and  galvanic  irritability  of  the  nerves  and  muscles; 
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over  it  are  given  the  designations  of  the  simultaneous  histological 
^■Dges.  The  line  of  galvanic  muscular  irritability  is  wavy  so  long  as 
t  (|ir»litativ«  changes  (alownesa  of  contraction  and  preponderance  of 
*SC)  continued. 

1.  Paralynt  with  relative  early  return  of  motUUtf.  The  first  trace 
motility  appears  at  a  time  when  there  h  still  complete  EaB.  One 
ek  later  tbe  furadic  and  galvanic  irritability  of  tlie  nerves  reappeai-s ; 


Iheace  lber«  now  is  partial  EaB ;  three  weeks  lat«r,  the  slowness  of 
e  contractions  begins  to  disappear.     Diminished  irritability  of  the 
rves  and  motility  continues  a  still  longer  time, 
i    Paralyiia   with   latrr  return  of  motility.      Temporarily   the 
nilition  is  like  that  in   Fig.  162.      Here,  also,   there  is  for  some 


InvKiadable  puitlTsis,  iEkb.) 

irritabilitj  in  tbeconne  of  some  months  becomes  n(7:  the  cuDtnctkiu, 
BO  hng  as  the;  are  still  possible,  are  slow. 


Panilj»i«  in  wliicli  ibcre  ii  only  partinl  EaR.  i  Ehk 


4,  Pnralyiia  in  which  there  i»  only  partial  EaR.  The  fara'lic 
iinti  giilvanic  irrititbiliiy  of  the  nen-es  acd  fariidic  irritability  di- 
minishes only  to  n  alight  tiegree.     Motility  returns  again  quite  early. 


EXAMINATION  OF  THE  NERVOUS  SySTEM.  523 

Varietus  of  SaB. 

(a)  Partial  EaR  is  neceasarily  accompanied  with  slowness  of  con- 
tnctions  (which  are  also  indirect — Erb).  Not  only  the  contractions 
■bich  occur  with  direct  galvanic  irritation  of  the  muscles,  but  all 
contractions,  including  those,  also,  which  occur  with  galvanic  and 
Cuadic  stimulation  of  the  nerves  and  faradic  stimulation  of  the  mus- 
cles, are  slow  in  their  character.  ["The  faradic  excitability  of  the 
panlyzed  mascle  undergoes  a  diminution  corresponding  to  that  of 
lb*  nerve,  but  the  galvanic  excitability  of  the  muscles  manifests  the 
fautitative  and  qualitative  changes  which  are  characteristic  of  the 
tsHrer  forms  of  the  reaction  of  degeneration."] 

(t)  The  AnSC  of  the  nerves  is  slow,  the  CaSC  is  Dot  (Lowenfeld), 
or,  (he  mu.m-le  has  a  slow  &radic  reaction,  while  the  nerve  does  not 
respond  at  ull  (Stintzing);  or,  the  muscle  has  a  slow,  the  nerve  a 
prompt  &radic  reaction,  etc. 

Stintsing,  with  the  greatest  pains,  has  recently  undertaken  to  bring 
onler  out  of  this  confusion  with  remarkable,  although  with  few,  reaults. 
Probably  it  is  well  to  allow  the  material  to  still  further  accumulate 
before  we  undertake  to  interpret  it,  diagnostically  or  pathologically. 

(«)  Mixed  Electrical  Reaction.  We  thus  designate  those  electrical 
reactions  which  occur  when  a  muscle  is  partly  degenerated  and  partly 
Dormal,  and  a  corresponding  portion  of  the  nerves  is  also  sound 
■iid  another  portion  degenerated.  Then  we  find  a  diminution,  but 
senr  a  loss,  of  faradic  and  galvanic  excitability  of  the  nerves  and 
of  kadio  excitability  of  the  muscles.  But  the  direct  galvanic 
■■adar  reaction  causes  the  greatest  difficulties :  the  contractions 
ut.  lot  «uotly  short,  not  altogether  slow,  AnSC=CaSC,  here  and 
Amv  alw  ^rter:  it  is  hard  to  discover  its  significance.  All  of  this 
ii  ma^  tmaj  to  understand,  because  normal  contractions  are  mixed 
wtdlEaR;  especially  difficult  is  it,  if,  as  is  almost  always  the  ca.'!G,  the 
exdtabili^  is  lowered.  The  object  is  sometimes  attaineil  by  mikking 
repeated,  indeed,  daily  tests  (when  it  seems  thut  EuR  often  becomes 
more  distinct),  by  thorough  examination  of  every  part  of  the  unia- 
cnlar  system  with  weak  as  well  as  with  moilemtely  strong  currents, 
frequently  changing  the  location  of  the  indilTerfnt  electrode  (which 
must  always  be  done  in  such  a  way  as  to  avoid  exciting  the  nerves).   A 
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SD^  dttrer  ntmifenttop  of  EaR  in  one  muscle,  or  in  a  bandleof 
BLosciiiar  fibres,  will  vsoaUr  serreas  an  indication  of  the  whole  disease 
as  •ie^zeneraciTe  acropkic  paraljsis.  It  is  true  that  EaR  has  twice 
beiOL  ismd  in  mji^padiie  moxiilar  atrophy  in  single  muscles  (Schulte 
and  Zhnmeriin  >.  We  (with  Erb)  do  not  share  the  opinion  of  Wernicke 
tha:  diii$  OLixmre  b  the  single  cause  of  eyerj  case  of  partial  EaR. 


2.  Jfydamie  Reaction  (Erb).  ' 

MjocGiiia  congenita  occns  in  the  Tery  powerful  (hypertrophic) 
msseles  whi^^  always  exist  with  this  disease:  they  show  increased 
irritibilitT  and  continuance  of  the  contraction  with  the  faradic  car- 
rent :  with  the  galranic  test,  likewise,  there  is  increased  irritability, 
but  only  contractions  as  the  corrent  is  dosed,  and  then  extremely  slow 
and  condnuing  contractions  with  peculiar  formation  of  furrows  and 
depres^*>n:«w     Stable  acting  currents  (the  stimulating  electrode  placed 
not  upon  the  miKscie,  but  on  the  rasti,  for  instance,  near  the  patella) 
produce  rhythmicaL  wareJike  ocmtractions  firom  the  cathode  toward 
the  anode. 

The  rdation  of  EaR  to  the  so-caDed  mechanical  EaR  is  not  unim-' 
portant.     (See,  regarding  this,  on  p.  526.) 

3.  Dia^o^ic  Value  of  the  Eleetrieal  Condition. 

The  reaction  of  degeneration  (EaR)  occurs:  1.  In  all  paralyses 
produced  by  disease  of  the  ganglion  cells  of  the  gray  anterior  columns 
of  the  spinal  cord,  or  of  the  motor  nerves  of  the  bulb.  2.  In  all 
paralyses  produced  by  disease  of  the  anterior  roots  and  of  the  periph- 
eral nenes,  where  the  trophic  influence  of  the  anterior  horn  ganglia 
fiiils  on  account  of  the  interruption  of  the  conduction,  peripherally, 
in  the  nerve  and  muscle. 

The  reaction  of  degeneration  (EaR),  therefore,  is  closely  connected 
with  degenerative  atrophy  of  the  muscles.  Thus,  it  occurs :  in  polio- 
myelitis acuta,  chronica,  spinal  progressive  muscular  atrophy,  amyo- 
trophic lateral  sclerosis,  lesions  of  a  section  of  the  gray  anterior  horns 
from  hemorrhage,  tumors,  etc. ;  bulbar  paralysis ;  in  traumatic  lesion 
of  the  peripheral  nerves;  in  neuritis  of  all  kinds;  in  *^ rheumatic*' 
paralyses ;  in  primary  multiple  neuritis ;  in  toxic  paralyses,  and  those 
that  occur  after  infectious  diseases. 
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le  presence  of  EaR  poiots  directly  io  opposidon  to:   cerebral 
ilysis,  paraljnis  from  lesion  of  the  pyramidal  tract  in  the  spinal 
:  farther,  against  myopathic  paralysis ;  lastly,  against  functiotial 
pbysterical  paralysis. 

'Or  course,  the  EaR  is  to  be  regarded  as  contra-indicating  the 
diseases  last  named,  only  with  the  reservation  that  there  is  no  com- 
plication  with  the  conditions  first  named.  Of  this  character  we,  with 
others,  consider  also  the  condition  of  EaR  found  by  Schulte  and 
ZimmerlJn  with  myopathic  progressive  muscular  atrophy  [see  previous 

Kin  hannonv  with  the  above  principles,  partial  EaR  has  exactly  the 
^be  significance  as  complete.  It  occurs:  1.  In  slight  afTections  (as 
f^bt  forms  of  rheumatic  facial  paralysis,  sligiit  paralysis  of  the  arm 
from  pressure).  2.  In  atrophic  paralysis,  which  only  affects  a  portion 
of  tbo  bundles  of  the  muscular  fibres,  it  is  disseminated  (especially 
freqnent  in  spinal  progressive  muscular  atrophy,  amyotrophic  lateral 
,  multiple  neuritis),  and,  hence,  as  a  mixed  reaction.  (See 
-e.  p.  52.1) 

Vheo  EaR  is  absent,  sometimes  it  does  not  strictly  sliow  that  there 
D  feflectioQ  of  the  anterior  horns  or  of  the  peripheral  nerves — that 
>  uy,  it  does  not  do  so  if  we  have  to  do  with  a  disseminated 
■  (see  Mixed  Reaction).  EaR  may  be  wanting  when  there  ie 
an  existing  peripheral  paralysis,  if  it  is  very  slight  (very  slight 
prewure- paralysis  of  the  N.  radialis,  which  heals  in  three  to  four 

»). 

IbR  in  mascles  that  are  not  paralyzed  is  seen  hy  itself  in  lead- 
iljais  and  traumatic  paralyses. 

\  excitability,  especially  of  nerves,   without  EaR,  occurs 
L  myopathic  muscular  atrophy  (dystrophia  muse,  Erb),  in 
r  Uropby  from  disease  of  the  joints,  and  in  lesions  of  the 
1  pjninidnl  tracts,  especially  if  recent  and  very  severe.     More- 
it  is  observed  with  multiple  neuritis,  arsenic-paralysis,  alcohol- 
klysis,  bnlbar  paralysis,  amyotrophic  lateral   sclerosis,   etc.,  and 

B  probably  to  be  counted  as  mixed  reaction. 
&.D  intermitting  general  paralysis  at  intervals  of  one  to  four  weeks, 
1  Usla  for  twenty-four  hours,  with  complete  or  almost  complete 
I  of  all  electrical  reaction,  has  been  observed  by  Weatphal.     Its 
«  very  problematical. 
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Increased  excitability  as  manifested  by  early  occurrence  of  CaSC 
and  CaSTe,  occurrence  of  AnOTe,  is  an  extremely  important  sign 
of  tetanus.  Slight  increase  is  observed  in  cerebral,  spinal,  recent 
neuritic  paralyses,  in  progressive  muscular  atrophy  of  spinal  origin 
(here  a  more  considerable  increase,  and  this  in  muscles  that  are  still 
performing  their  function). 

The  increase  of  galvanic  excitability  of  the  muscles  with  EaR,  as 
well  as  of  the  faradic  and  galvanic  irritability  of  the  muscles  with 
myotonic  reaction,  does  not  belong  here.  (For  myotonic  reaction. 
see  above,  p.  524.) 

4.  Mechanical  Exdtahility  of  Muscles  and  Nerves. 

1.  Upon  striking  a  muscle  with  a  percussion-hammer,  we  see  that  a 
short  contraction  occurs,  like  a  CaSG  with  a  tolerably  weak  current 
We  find  these  contractions  increased  and  usually  quite  decidedly  slow 
in  those  muscles  which  show  electrical  EaR :  '^  mechanical  EaR.*'  If 
distinctly  present,  this  shows  the  same  thing  as  the  electrical  EaR; 
but,  often  enough,  it  either  fails  or  is  not  distinct,  while  the  electrical 
examination  proves  the  existence  of  EaR. 

Increased  mechanical  excitability  with  energetic,  but  slowly  de- 
clining and  prolonged  contractions  (to  as  much  as  thirty  seconds,  Erb\ 
are  peculiar  to  myotonia  congenita.    [See  p.  524.] 

For  those  who  are  experienced,  mechanical  excitability  is  not  with- 
out its  value  as  a  preliminary  starting-point.  But  it  cannot  be  a 
substitute  for  the  electrical  test. 

2.  Idiomuscular  contractions  are  transverse  prominences  which 
appear  locally  at  the  spot  where  the  muscle  is  struck — thus  far  withoot 
any  diagnostic  significance. 

3.  Mechanical  excitability  of  the  nerves  (striking  upon  the  trunk 
of  the  nerve  at  the  point  of  electrical  stimulation)  has  individnai 
differences.  In  many  healthy  persons  mechanical  irritation  does  not 
cause  any  contraction  at  all.  The  mechanical  excitability  of  the 
nerves — but  not  of  the  muscles — is  very  much  increased  in  tetanus 
(especially  in  the  branches  of  the  N.  facialis). 

4.  Charcot  has  discovered  that  a  peculiar  form  of  over-excitability 
of  the  nerves  and  muscles  is  characteristic  of  the  lethargic  stage  of 
hypnosis  in  very  hysterical  persons:  pressure  upon  the  nerve  or 
muscle  causes  contracture. 
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We  mention  here,  further,  the  peculiar  and  obscure  phenomenon  of 
paradoxical  contractions  (Westphal) :  In  passive  dorsal  flexion  of  the 
fix>t  there  occurs  a  tetanic  contraction  of  the  tibialis  anticus  which 
lasts  from  a  few  seconds  to  several  minutes ;  the  tendon  of  the  muscle 
becomes  prominent,  the  fix>t— -even  when  it  is  no  longer  held — 
remains  dorsally  flexed.  It  frequently  occurs  in  connection  with 
increased  tendon  reflex. 

5.  Coordination  and  Ataxia. 

In  all  motions  there  is  necessarily  a  more  or  less  complicated 
concurrent  action  of  a  number  of  muscles.  For  example,  in  order 
to  seize  anything  with  the  hand,  not  oi^Iy  are  a  series  of  muscles 
of  the  arm,  hand,  and  finger  moved,  but  at  the  same  time,  or  a 
minimum  of  time  before,  the  scapula,  as  a  fixed  point  for  the  arm, 
must  be  steadied;  moreover,  from  the  free  attitude  of  the  body,  the 
shifting  of  the  centre  of  gravity,  brought  about  by  the  motion  of 
the  arm,  must  be  equallized  by  the  contraction  of  the  muscles  of 
the  trunk  and  legs,  and  the  equilibrium  must  be  maintained — a 
proceeding  which,  it  is  evident  from  what  has  just  been  said,  cannot 
be  sharply  defined.  Hence,  in  order  that  the  hand  may  attain  its 
object,  and  in  order  that  it  may  attain  it  in  the  shortest  way  and 
with  a  steady  motion,  a  very  exactly  defined  number  of  muscles 
must  contract  at  the  right  instant  and  with  the  finest  adjustment 
of  energy.  This  correct  selection  of  muscles,  and  their  regula- 
.tion  as  to  time  and  gradation  of  activity,  is  called  cftdrdination.  It 
is  acquired  by  practice  by  means  of  conscious  and  unconscious  direc- 
tion of  our  motions ;  and  it  is  preserved  by  an  oversight  which  is 
oontinually  becoming  less  conscious  and  more  unconscious,  and  which 
all  our  motions  acquire. 

Children  at  first  are  ataxic  in  grasping  things  as  well  as  in  walk- 
ing. The  acquired  coordination  in  walking  can  be  partly  lost  again 
from  long-continued  severe  sickness. 

The  processes  for  acquiring  and  for  maintaining  co<irdination  are 
certainly  very  diversified.  Coordination  will  be  acquired  by  the  cor- 
rections which  will  be  suggested  by  sensible  irritations  of  all  kinds, 
caused  by  the  motions  that  are  made  and  conducted  to  the  central 
organs  :  the  eye  sees,  the  ear  (as  of  the  violinist  and  others)  hoars — 
the  motion  itself  or  its  efi'ects,  the  sensibility  of  the  skin,  the  whole 
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totality  of  deep   sensibility  furnishes   information — and  the  corrw- 
tion  depends  upon  the  sense  of  power  of  the  muscles,  which  gives 
unconscious  information  regarding  the  intensity  of  the  work  accom- 
plished .  each   time  by   the   muscle.     In   this  acquisition  of  coordi- 
nation the  conscious  will  participates  in  many  ways :  in  maintaining 
coordination  it  recedes  very  extraordinarily,  and  gives  place  to  an 
unconscious  influence  of  the  motions  by  centripetal  influences.    But, 
if  necessary,  it  may  at  any  moment  take  hold,  and  even  with  a  con- 
trary efiect  to  that  intended,  in  that  the  unusual,  new  agent  of  the 
regulation  of  the  will  disturbs  the  coordination  which  went  on  suc- 
cessfully before  unconsciously.    A  person  says,  ^^  I  will  make  it  par- 
ticularly beautiful,"  and  just  at  that  instant  he  becomes  awkward. 
This  happens,  not  only  with  nervous  and  embarrassed  people,  but  also 
with  those  who  are  very  calm :  under  the  control  of  the  will,  they 
suddenly  perform  a  motion  which  has  long  been  automatically  made. 
Now  there  is  scarcely  any  doubt  as  to  the  nature  of  the  centripetal 
influences,  but  where  and  how  they  bring  their  influence  to  bear 
upon  the  motor  tract  is  very  far  from  being  clear.      VoluntiiT 
motions  certainly  proceed  to  a  certain  extent  from  regulation  derired 
from  the  cortex  (where  the  complex  motions,  like  those  for  speech, 
must  exist),  but  certainly  still  other  portions  of  the  brain,  which  prob- 
ably act  as  reflex  centres,  have  an   influence  upon  this   regulation 
(thus  especially  the  cerebellum  for  the  motions  of  the   trunk  and 
legs) ;  and  lastly,  no  doubt  the  gray  anterior  horns  have  a  part  in 
directing  the  continuity  of  motion  :   they   preside   over  the  tonos 
of  the  muscles,  the  antagonizing  tension  constantly  in  action  during 
activity;  they   are   the  seat  of  tendon   and   skin   reflexes.     That 
all  these  things  have  an  influence  upon  the  continuity  of  motion 
seems  to  us  (as  well  as  to  many  others)  cannot  be  doubted.    Boi 
likewise,  there  is  no  doubt  that  the  various  centripetal  influences  upon 
coordination,  to  a  very  great  extent,  may  act  vicariously  for  one 
another :  when  there  is  the  loss  of  the  conscious  skin  and  muscular 
sensibility,  in  the  disappearance  of  centripetal  stimulation,  they  call 
forth  the  muscular  tonus,  the  more  attentive  regulation  of  the  cor- 
tical  innervation  (with   the   assistance,  for   example,  of  the  eyes) 
replaces  the  loss  of  constancy ;  that,  on  the  other  hand — for  instauce, 
in  the  case  of  the  blind — the  exquisite  superficial  and  deep  senabilitT 
(conscious  as  well  as  unconscious)  must  become  prominent.    But  now, 
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rdination  can  no  longer  be  maintained,  then  with  its  disturb- 
there  occurs  ataxia.     It  is  clear  from  the  foregoing  that  ataxia 
exist  at  the  same  time  with  perfectly  normal  vigor ;  indeed,  it  has 
ing  whatever  to  do  with  native  strength. 

.taxia  shows  itself  according  to  its  degree  only  with  delicate,  or 

aay  even  with  gross,  functions.      It  usually  occurs  as  an  excess 

innervation  in  the  sense  of  directing  motion,  or  as  a  want  of 

traint  (tabes) :  swing  of  the  legs  in  walking,  putting  the  feet  down 

if  stamping,  or  only  a  clumsy  way  of  moving  the  feet  when  turn- 

g  around  (as  in  closing  the  door  of  one*s  room) ;  thus,  on  account  of 

le  uncertainty,  the  legs  are  spread  out  in  standing  and  walking ; 

npossibility  of  describing  a  circle  with  the  foot  when  lying  in  bed, 

oability  to  exactly  place  the  heel  upon  the  knee  of  the  other  leg ; 

irhen  endeavoring  to  take  hold  of  anything,  the  hand  misses  it,  as  in 

the  effort  to  take  hold  of  one's  own  nose,  in  executing  with  the  hand 

the  finer  movements  of  all  kinds.     In  other  kinds  of  ataxia  there  are 

other  kinds  of  uncertainty,  without  this  character  of  missing  the 

mark,  or  the  ataxia  of  the  legs  and  trunk  manifests  itself  by  reeling. 

The  control  of  the  eyes  sometimes  diminishes  the  ataxia,  sometimes 

not;  the  first  is  often  the  case  in  tabes.    Most  ataxic  patients  accord- 

in^y  show  a  noticeable  inward  consciousness  with  every  ordinary 

Wontary  motion  (as  walking),  quite   in   contrast  with  persons   in 

l€alth  [see  p.  480]. 

Ataxia  occurs :  (a)  In  cerebral  affections,  and  particularly  those  of 

^  cortex ;  here  with  paresis,  confined  to  a  limb  or  one-half  of  the 

"oij ;  with  lesions  of  the  vermiform  process  of  the  cerebellum,  of  the 

^ni  cerebelli,  and  of  the  pons  and  the  corpora  quadrigemina ;  and 

^tly,  in  individual  cases  in  ordinary  hemiplegia,  if  there  is  slight 

^pasm.     {b)  Especially  in  tabes,  where  ataxia  is  the  most  impor- 

**l3t  symptom,  sometimes  after  disease  involving  the  whole  thickness 

^^  the  spinal  cord,     (c)  Rarely,  and  generally  to  a  slight  degree,  in 

^ilTaae  peripheral  neuritides.   {d)  Rarely  as  a  highly  developed  dis- 

*^^Tbance  after  acute  infectious  diseases.     On  the  contrary,  traces  of 

^''t4«ia  afl»r  long  confinement  to  the  bed,  especially  after  acute  dis- 

^^fcses,  are  not  at  all  rare.      Coordination  is  then  temporarily  and 

^^ly  partly  lost 

For  details  regarding  the  different  theories  of  ataxia,  especially  those 

regard  to  tabes  dorsalis,  see  the  different  special  works.     It  is  our 

84 
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opinion  that  only  one  source  of  coordination  has  always  been  assumed^ 
in  a  somewhat  one-sided  way,  by  the  advocates  of  the  several  views. 

6.  Spasms  of  the  Voluntary  Muscles. 

We  gather  together  under  this  designation  all  those  pathologiol 
motions  existing  outside  of  the  influence  of  the  will,  so  we  mo^t  go 
very  much  beyond  the  popular  literal  idea  of  "spasms."  Bat  thii 
cannot  very  well  be  avoided  unless  we  purposely  wish  to  divide  the 
subject  very  minutely.     First,  then,  a  few  general  remarks  ; 

Tonic  spasms  are  those  lasting  some  time— from  minutes  to  dtji 
and  weeks — ^and  are  symmetrical.  Clonic  spasms  are  contractions  of 
short  duration,  followed  by  relaxation  of  the  afiected  muscles.  All, 
with  the  exception  of  some  forms  of  trembling,  are  phenomena  of  irri- 
tation derived  from  the  nervous  system ;  and,  in  fact,  chiefly  from 
the  cortex,  pyramidal  tracts,  the  anterior  horns  of  the  spinal  cord, 
some  probably  also  from  the  peripheral  nerves  (also  from  the  musdes 
themselves :  paralysis  agitans,  contractions  of  fibrillse).  The  patho- 
logical irritation  is  probably  generally  a  direct  one,  but  certainly  abo 
partly  reflex ;  and,  indeed,  there  is  no  doubt  that  the  same  kind  of 
spasm  may  be  caused  by  direct  as  well  as  reflex  influences — as  partial 
traumatic  and  reflex  epilepsy.  Many  kinds  of  spasm  consist  of 
motions  that  are  always  similar — many  combined  from  a  few,  and 
sometimes  from  a  great  many. 

Spasms  are  partly  the  intrinsic  element  of  the  given  disease,  the 
thing  of  which  the  disease  consists ;  partly  they  are  a  symptom;  snd 
then  again  they  may  be  a  local  sign,  that  is,  they  may  point  directlj 
to  the  seat,  or  point  of  origin,  of  the  disease.  Often  we  must  deter- 
mine other  phenomena  (as  paralysis,  etc.)  for  the  purpose  of  dis- 
covering the  point  of  origin. 

With  certain  spasms,  especially  those  that  are  paroxysmal  and 
general,  the  condition  of  self-consciousness  at  the  time  of  the  attack 
is  of  great  diagnostic  importance.  Also  we  oflen  have  to  consider  the 
general  mental  condition,  for  many  cases  of  convulsions  lead  us  over 
into  the  territory  of  psych iatria. 

We  now  only  mention  the  difierent  kinds  of  spasm : 

Trembling  (tremor)  consists  of  unproductive  motions,  often  only  to 
be  seen  by  close  observation,  rapidly  following  one  another.     We 
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scognize  them  partly  by  observing  the  limb  when  at  rest,  partly 
rhen  the  hand  is  stretched  out,  or  is  holding  a  glass  of  water,  and  also 
>y  the  handwriting. 

Graphic  representation  shows  that  the  different  forms  of  tremor  differ 
in  the  form,  frequency,  and  rhythm  of  the  contractions.  Trembling 
is  physiological  with  bodily  exertion,  and  with  mental  excitement,  and 
it  is  sometimes  constant,  even  with  persons  in  good  health.  Upon 
Aft  borders  of  the  normal  stand  the  tremors  of  the  aged,  tremor  senilis. 
Akoholic  tremor,  especially  of  the  extremities  and  tongue,  occurs 
with  the  passing  away  of  the  effects  of  the  indulgence,  or  when  it  is 
declining ;  the  tremor  saturninuSy  the  tremor  which  affects  morphia- 
Ittbitu^  when  they  abstain  from  it,  that  with  morbus  Basedowii 
(generally  very  fine,  rapid  movements,  sometimes  also  coarser  con- 
tTMrtions),  and  the  tremors  of  nervous  individuals,  are  the  finer  kinds 
of  tremors. 

The  tremor  of  paralysis  agitans  (especially  of  the  extremities,  but 
•lao  of  the  head)  manifests  itself  by  a  symmetrical  rhythm,  by  a  very 
characteristic  position  of  the  hand  and  fingers  ('^pill-maker *').  It 
oetses  when  voluntary  motions  are  made,  especially  if  vigorous,  but 
Bometimes  even  when  writing. 

On  the  other  hand,  the  intention  tremor  occurs  only  with  voluntary 
motions,  in  that  toward  the  end  of  the  motion  it  becomes  stronger;  it 
stops  as  soon  as  the  patient  is  quiet.  It  is  an  important  symptom  of 
mnltiple  sclerosis ;  it  occurs,  however,  as  tremor  mercurialis.  In  many 
cases  it  is  difficult  to  distinguish  it  from  ataxia  (which  see). 

Between  "  tremor"  and  **  clonic  spasms  "  it  is  not  possible  to  draw 
*  precise  distinction.  The  designation  shaking-spasm  is  used  for  the 
transition  forms  of  both.  The  prominent  transition  forms  of  this  kind 
of  tremor  are  those  shiverings  which  begin  with  fine  tremors,  becoming 
instantly  coarser  with  cooling  off,  and  with  rapidly-rising  fever ; 
^ith  hvsteria  there  are  conditions  that  resemble  tremor.  Likewise  is 
^  be  mentioned  the  quaking  which  occurs  with  marked  active  spasm 
^f  the  legs,  as  especially  takes  place  sometimes  after  mechanical  irri- 
^tion ;  foot  clonus,  particularly,  often  shows  these  transition  forms 
^erjr  beautifully. 

In  the  foregoing  we  have  not  distinguished  between  the  tremors  of 
spasm  and  those  of  paralysis,  because  in  regard  to  most  kinds  of 
tremors  it  is  not  yet  clear  to  which  of  the  two  classes  they  belong. 


532  SPECIAL  DIAGNOSIS. 

For  further  points   regarding  this   subject,  see  the  several  special 
works. 

Fihrillary  contra<ition%  are  contractions  in  individual  coarse  or  fine 
bundles  of  muscular  fibres  which  do  not  produce  motion  in  the  limb. 
In  individual  cases,  however,  we  can  observe  a  very  diminutive  motor 
eflFect.  They  are  easily  recognized  by  observing  the  muscle.  In 
health  they  are  often  excited  (with  great  individual  differences)  by  the 
cooling  of  the  skin ;  but  they  also  occur  with  atrophic  paralysis,  and 
very  abundantly,  and  hence  are  not  without  diagnostic  value,  in 
spinal  progressive  muscular  atrophy. 

Clonic  spasms  rarely  occur  by  themselves,  but  they  more  frequently 
accompany  epileptic  and  other  attacks  of  convulsions  (see  below).  We 
sometimes  observe  them  isolated  in  local  affections  of  the  cortex  of  the 
brain  (see  below.  Partial  Epilepsy) ;  but  also  in  other  localized  cerebnl 
diseases,  and  in  myelitis  transversa,  as  single  brusque  bending  motions 
of  the  legs,  generally  both  legs  together — probably  of  reflex  origin. 

Tonic  spasms,  by  themselves,  occur  most  frequently  in  the  form  of 
active  spasms  (see  above,  p.  494),  in  lesions  of  the  pyramidal  tracts, 
and  with  hysteria.    Moreover,  they  occur  in  tetanus,  and  in  these  forms: 
as  masseter  spasms  in  trismus ;  this  latter  also  by  itself;  as  rigidity  of 
the  face,  risiLS  sardonicus  ;  extension  of  the  vertebrae  with  rigidity  of 
the  neck  and  opisthotonus,  and  in  spasms  of  the  legs  in  the  state  of 
extension.     Moreover,  tonic  spasm  of  the  muscles  occurs  when  first 
moving  them   after  long  rest,  and  as  a  prolonged   condition  after 
voluntary  contractions  in  myotonia  congenita;   also,  occasionally, as 
bending  and  adduction  spasms  of  the  arm  and  hands  in  tetanus;  as 
the  tonic  form  of  writers'  cramp,  although  seldom  purely  as  sndi, 
generally  with  slight  contractions  mixed  with  tremor ;  and  in  the  firei 
stage  of  epileptic  attacks  (see  below). 

Epileptic  spasms,  in  genuine  epilepsy,  generally  pursue  a  typical 
course :  after  certain  subjective  warnings  (aura),  or  without  these,  there 
is  a  sudden  loss  of  consciousness,  ushered  in  with  a  cry,  and  imme- 
diately the  patient  falls  down.  Then  there  is  a  short  tonic  spasm  of 
all  of  the  voluntary  muscles  (more  especially  of  the  extensors  of  the 
arms,  legs,  vertebrae,  but  the  hands  are  closed  and  the  thumb  is  grasped 
by  the  fingers) ;  then  there  is  clonic  spasm,  with  frightful  vigor,  of 
all  the  muscles  of  the  body,  including  the  muscles  of  the  eyes, 
tongue,  etc. ;  after  a  few  minutes  there  follows,  either  gradually  tf 
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Boddenlvy  a  period  of  relaxation  with  continued  loss  of  consciousness 
— post-epileptic  coma.  During  the  attack,  the  tongue  is  often  bitten, 
involuntary  discharges  take  place,  and,  from  the  interference  with 
re:>tpi ration,  marked  cyanosis  often  occurs. 

It  is  very  important  to  make  a  differential  diagnosis  between  genuine 
epilepsy  and  symptomatic,  which  often  very  much  resembles  the 
former.  The  latter  occurs  in  all  manner  of  anatomical  diseases  of  the 
brain  (regarding  partial  epilepsy  in  disease  of  the  cortex  of  the  brain, 
see  below),  as  traumatic  and  reflex  epilepsy,  as  epileptiform  spasms  in 
uraemia,  these  latter  also  as  eclampsia  gravidarum. 

There  occur  in  children,  upon  slight  provocation,  epileptiform  or 
eclamptic  attacks  during  dentition,  from  intestinal  irritation  from 
worms,  in  the  beginning  of  acute  infectious  diseases,  as  scarlet  fever, 
measles,  pneumonia,  and  in  the  beginning  stage  of  acute  poliomyelitis 
and  encephalitis. 

It  is  generally  very  difficult  to  form  an  opinion  regarding  spasms 
from  the  anamnesis.  Here  we  must  be  very  cautious  in  arriving  at  a 
diagnosis. 

Partial  epilepsy  (Jackson's  or  cortical).  In  this  there  are  epilepti- 
form convulsions  which  are  limited  to  an  extremity  or  to  the  facial  mus- 
cles of  one  side.  They  are  an  almost  infallible  sign  of  disease  located  in 
a  corresponding  part  of  the  cortex  of  the  brain,  and  also  are  connected 
with  or  followed  by  paresis,  increased  tendon  reflex,  and  sometimes  by 
disturbance  of  the  sensibility  of  the  affected  limb  (monoplegia).  The 
convulsions  may  be  unilateral  or  even  general,  but  they  manifest 
themselves  as  originally  partial  epileptic,  by  beginning  in  the  affected 
limb. 

Hysterical  convulsions  (attacks  of  hystero-epilepsy)  sometimes  have 
a  great  likeness  to  epilepsy ;  yet  almost  always  the  motions  may  be 
distinguished  in  that  they  are  more  wide-reaching  [and  tumultuous], 
and  more  than  all  by  the  fact  that  they  partly  manifest  coordinated 
motions,  or  remind  one  of  them.  Motions  such  as  we  see  made  by  a 
person  senselessly  furious,  or  an  unruly  child,  are  not  at  all  infre- 
quent; especial  manifestations  are  fits  of  laughing,  shouting,  weeping, 
coughing. 

The  most  important  mark  of  difference  between  hysterical  and 
epileptic  spasms,  in  doubtful  cases,  is  that  in  the  former  there  is  almost 
never  an  entire  loss  of  consciousness ;  very  often  it  remains  quite 
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intact ;  and  the  absence  of  involuntary  discharges  (urine,  stool,  in 
males  also  of  semen),  as  is  not  infrequent  with  genuine  epilepsj; 
lastly,  the  tongue  is  not  bitten,  and  there  is  reaction  of  the  papil 
during  the  attack. 

Chrosa  [severe]  hysteria.  The  attack  of  hystero-epilepsy  may  pin 
into  a  second  stage  ["phase  des  grand  mouvements  '*  of  the  French] 
of  contortions,  and  excessive  movements — among  others,  especi&llj 
that  of  the  ^^  arc  de  cercle  "  (head  bent  backward,  boring  into  tie 
pillow ;  the  trunk  bent  as  in  opisthotonus) — which  may  last  for  hoan, 
are  characteristic  manifestations ;  then  there  may  follow  a  third  stagey 
which  is  either  quiet  or  may  be  excited  (delirium)— tho  stage  of  hil- 
lucinations  and  of  emotional  attitudes.     The  stages  may  occur  singly. 

Besides  what  has  already  been  described,  it  is  important  for  diag- 
nosis that  there  should  be  present  hysterical  signs  (stigmates  hj»- 
t^riques),  manifested  by  the  patient  in  the  form  of  sensory  anaesthesia, 
especially  a  concentric  limitation  of  the  field  of  vision ;  also,  hemi- 
anaesthesia ;  hysterogenous  zones — that  is,  hypersesthetic  regions  of 
the  body  (ovaries,  testicles,  circumscribed  portions  of  the  skin),  the 
irritation  of  which  by  pressure  sometimes  causes  an  attack  or  is  asso- 
ciated with  one. 

Constrained  positions  and  motions.  To  the  former  belong  the 
drawing  of  the  head  or  trunk  to  one  side,  so  that  the  patient  assamee 
the  side  position  in  bed  (sometimes  with  the  eyes  fixed;  deviation 
conjug^e  occurs  with  the  other  manifestations) ;  to  the  latter  belong 
the  involuntary  forward,  backward,  and  movement  in  a  circle 
(man^gegang).  Both  phenomena  indicate  a  lesion  of  the  vermiform 
process  ot  the  cerebellum  or  of  the  median  crus  cerebri. 

With  the  constrained  motions,  or  the  "  coordinated  spasms,"  are 
also  to  be  reckoned  the  gross  motions  previously  mentioned  under 
hysteria,  as  laughing,  screaming,  etc. 

Chorea  minor.  This  is  the  designation  given  to  the  very  rapid, 
lightning- like,  entirely  irregular  muscular  contractions,  which,  on  the 
one  hand,  produce  restlessness  of  the  limbs  and  of  the  face ;  and,  on 
the  other,  disturb  and  divert  the  regular  voluntary  motions.  They 
affect  the  head  (face,  tongue,  masticating  muscles)  of  the  trunk,  esp^ 
cially  of  the  shoulders  and  legs,  and  sometimes  the  glottis.  They 
occur  in  all  degrees  of  severity,  from  single  weak  jerks  to  the  most 
extravagantly  confused  strong  movements  (folic  musculaire).     If  tko 
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ibject  is  embarrassed,  especially  if  observed,  frequently  the  contrac- 
ons  are  increased.  During  sleep  (but  there  may  be  diflSculty  in 
netting  to  sleep),  the  convulsions  entirely  disappear,  excepting  in  par- 
ieularly  severe  cases. 

Chorea  minor  is  not  often  purely  one-sided,  or  hemichorea.  Hemi- 
chorea  may  occur  either  as  the  forerunner  or  as  the  result  of  hemi- 
pl^a,  when  it  indicates  a  lesion  of  the  posterior  section  of  the  inner 
cipsole  or  of  the  optic  thalamus.  Especially  frequent  are  choreic  or 
ithetose  motions  (which  see),  with  declining  acute  encephalitis  in 
diildren  (porencephalitis,  Striimpell)  in  the  paralyzed  limbs.  Quite 
Tceently,  Flechsig  has  found  both  internal  segments  of  the  lenticular 
&Qcleas  diseased  in  several  cases  of  severe  general  chorea  with 
Idiriam. 

Atheto8is  [described  by  W.  A.  Hammond],  This  designates  pecu- 
liar, slow,  and  at  the  same  time  tolerably  energetic  motions,  particu- 
larly of  the  hands,  arms,  shoulders,  but  also  anywhere  else.  If  the 
motions  are  somewhat  quicker  than,  but  resembling,  those  of  chorea, 
they  then  form  a  transition  to  the  latter.  Athetosis,  as  well  as  chorea, 
is  a  disease  in  itself;  hemiathetosis  is  observed  in  the  same  cerebral 
locations  as  hemichorea  (which  see).  In  the  cerebral  paralyses  of 
children  it  is  more  frequent  than  hemichorea. 

Auoeiated  movements  are  abnormal  involuntary  motions,  which 
take  place  with  the  performance  of  voluntary  motions  by  the  contrac- 
tions of  muscles  in  regions  which  have  nothing  to  do  with  the  motions 
desired.  We  find  them  especially  in  cerebral,  but  also  in  spinal,  and 
even  in  peripheral,  paralyses ;  hence  they  cannot  be  made  use  of 
ss  an  aid  in  diagnosis.  Sometimes  we  see  them  in  muscles  of  the 
Bune  limb  as  that  put  in  motion.  Particularly  frequent  is  a  dorsal 
Jeiion  of  the  foot  when  the  leg  is  drawn  up  to  the  abdomen,  as  in 
hemiplegia,  spastic  spinal  paralysis  (Striimpell),  or  in  unilateral 
•Sections,  as  synonymous  associated  movements  of  the  sound  side 
^ith  those  of  the  diseased  side,  or  of  the  diseased  side  with  the  sound 


OdUalepsy,  cataleptic  rigidity,  Jlexibilitas  cerea,  is  a  peculiar  in- 
crease of  the  tonus  of  the  voluntary  muscles,  of  such  a  character  that 
the  limbs  not  only  offer  only  a  very  slight  or  feeble  resistance  in 
psasive  motion,  but  also  remain  in  a  given  position,  even  when  it  is 
apposed  to  gravity,  and  this  sometimes  for  an  hour  and  more  at  a 
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time.  Catalepsy  very  rarely  occurs  in  anatomical  diseases,  as  tumors 
of  the  brain  and  meningitis ;  more  frequently  in  hysteria,  especially 
in  hypnosis,  and  in  certain  psychoses,  as  in  melancholia  attonita, 

7.    Voluntary  Muscles,  their  Innervation,  their  Function,  and  the 

Diseases  that  Disturb  Them. 

1.  Muscles  of  the  eye  (see  Examination  of  the  Eye). 

2.  Muscles  of  the  face,  supplied  by  the  N.  facialis  : 

M.  frontalis  draws  up  the  brow  and  causes  wrinkles  across  the 
forehead. 

M.  corrugator  supercil.  draws  the  skin  of  the  forehead  over  the 
roots  of  the  nose  into  folds. 

M.  orbicularis  palpebrarum  closes  the  eyes. 

M.  depressor  nasi  seu  dilator  narium  dilates  the  nostrils. 

M.  levator  lab.  super,  (propr.)  and  M.  levator  anguli  oris  lift  op 
the  upper  lip  and  the  comer  of  the  mouth. 

M.  zygomaticus  major  raises  up  and  draws  out  the  angle  of  the 
mouth. 

M.  buccinator  makes  the  cheeks  tense,  holds  open  the  pouch  of  the 
cheek  when  eating,  prevents  the  distention  of  the  cheeks  when  blowing 
or  when  whistling  (to  a  slight  extent  supplied  by  the  trigeminus  ?). 

M.  orbicularis  closes  the  mouth ;  is  the  chief  fisu^tor  in  whistUng, 
pronouncing  the  consonants  b,  f,  m,  p,  v,  w,  the  vowels  o,  u  (greatly 
assisted  by  the  levator  menti). 

Paralysis  of  the  facial:  The  forehead  is  smooth  and  remains  so  upon 
the  affected  side  when  the  effort  is  made  to  wrinkle  it ;  the  eye  remains 
open  and  cannot  be  closed  (lagophthalmus) ;  the  naso-labial  furrow  is 
obliterated ;  the  angle  of  the  mouth  hangs  down ;  the  mouth,  and 
often  also  the  tip  of  the  nose,  are  drawn  toward  the  sound  side ;  the 
effort  to  expose  the  teeth,  as  in  cleansing  the  teeth,  makes  Terv 
plain  the  defective  elevation  of  the  upper  lip  and  distortion  of  the 
mouth.  When  blowing,  the  affected  cheek  is  distended ;  on  attempt- 
ing to  whistle,  the  lips  are  drawn  to  the  sound  side ;  if  the  paralvsis 
is  unilateral,  the  labials  are  generally,  except  in  recent  paralyses,  pri^ 
nounced  distinctly ;  if  bilateral,  they  cannot  be.  (See  further,  Soft 
Palate,  Hearing,  Taste.) 

3.  MuHcles  of  mastication,  tongue,  soft  palate,  pharynx.  Mm. 
temporalis  and  masseter  (N.  trigeminus  branch  III.)  draw  up  the  lower 
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jaw  and  press  the  teeth  together.  Mm.  pterygoidei  effect  the  side- 
ways movement  (rotation)  of  the  lower  jaw. 

Paralysis  of  these  muscles  will  be  recognized  by  the  absence,  upon 
one  or  both  sides,  of  these  motions;  bilateral  paralysis  of  the  temporalis 
and  masseter,  by  the  dropping  down  of  the  lower  jaw.  Palpation 
below  the  zygoma  detects  possible  paralysis  and  atrophy  of  the  mas- 
seter ;  above  the  zygoma,  paralysis  and  atrophy  of  the  temporalis  by 
its  laxitv. 

We  pass  over  the  complicated  arrangement  of  muscles  which  draw 
down  the  lower  jaw,  because  their  paralyses  have  not  yet  been  suflS- 
ciently  studied. 

The  tongue  is  stretched  out — that  is,  it  is  drawn  forward  by  the 
two  Mm.  geniohyoglossi,  which  act  somewhat  convergently,  and  is 
drawn  back  chiefly  by  the  two  Mm.  styloglossi ;  M.  hypoglossus 
principally  draws  it  down.  These,  and  the  inner  lingual  muscles, 
produce  the  changes  in  the  form  of  the  tongue. 

Unilateral  hypoglossal  paralysis :  When  the  tongue  is  protruded  it 
deviates  toward  the  paralyzed  side,  because  the  genioglossus  of  the 
sound  side  pushes  it  that  way.  Bilateral  paralysis  (generally  atrophic) 
causes  diminution  of  all  the  motions,  even  to  their  complete  oblitera- 
tion ;  difiSculty  in  mastication  and  swallowing ;  and  in  the  formation 
of  the  consonants  c,  d,  g,  k,  1,  n,  r,  s,  sch,  x,  z,  and  of  the  vowels  i 
[e],  e  [a].  Unilateral  paralysis  produces  all  these  disturbances  to  a 
slight  degree,  and  they  become  less  with  habit.  Atrophy,  seldom 
unilateral,  will  be  recognized  by  diminution  in  the  volume,  by 
wrinkles,  and  sensible  thinness. 

The  soft  palate  derives  its  principal  innervation  from  the  spheno- 
palatine ganglion  (N.  petrosus  superfic.  maj.,  and  from  the  ganglion 
geniculi  of  the  facial  nerve.  The  fifth  and  the  tenth  and  eleventh 
ganglia  also  take  part). 

Examination:  by  inspection  and  phonation — i.  f».,  by  observing  the 
voice  and  inspection,  and  by  the  swallowing  of  fluids. 

Unilateral  paralysis  of  the  soft  palate  in  paralysis  of  the  facial 
located  high  up,  shows  deviation  of  the  uvula  toward  the  healthy  side 
and  depression  of  the  arch  of  the  paralyzed  soft  palate,  both  more 
distinctly  in  phonation.  In  the  passive  state,  the  relaxed  uvula  may 
hang  to  one  side,  even  when  there  is  no  paralysis.  Sometimes  the 
speech  is  nasal,  and  fluids  may  escape  from  the  nose  in  attempting  to 
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swallow.  Both  symptoms  are  due  to  ineffectual  closure  between  the 
nose  and  the  mouth :  pharyngeal  space.  In  bilateral  paralysis,  espe- 
cially with  bulbar  paralysis  and  as  diphtheritic  paralysis,  the  soft 
palate  hangs  down  without  any  power  to  contract ;  and  nasal  utter- 
ance and  the  difficulty  in  swallowing  are  increased. 

The  pharyngeal  muscles  (N.  X.-XI.),  with  the  aid  of  the  tongae, 
accomplish  the  act  of  swallowing.     When  they  are  palsied,  this  act 
is  disturbed,  and,  from  the  lack  of  vigor  and  promptness  in  passing 
the  food  along,  it  easily  enters  the  larynx :  thus,  there  is  coughing  in 
connection  with  swallowing.     But  if  the  patient  is  unconscious,  ot 
there  is  at  the  same  time  disturbance  of  the  sensibility  of  the  laryax 
(N.  laryngeus  super,  vagi),  there  may  be  no  cough. 

4.  Laryngeal  muscles.     The  muscles  supplied  by  the  larynge^ 
super,  vagi  are :    depressors  of  the  epiglottis ;  Mm.  thyreoepigloi 
aryepiglottici  (paralysis:  difficulty  in  swallowing),  and  the  M.  cri 
thyreoides,  tensors  of  the  vocal  cords  by  movement  of  the  thyrc:>id 
cartilage  toward  the  cricoid  cartilage  (paralysis :  hoarse  voice). 

N.  laryngeus  inferior  (recurrent  branch  of  the  N.  X.-XI.):  Min. 
cricoarytaenoid.  postici  dilate  the  glottis  (bilateral  paralysis:  ins{)i- 
ratory  dyspnoea,  sometimes  of  the  severest  kind,  with  the  voice 
unchanged  or  very  slightly  impure).  Mm.  thyreo-arytaenoidei  ^u^ 
the  most  important  tensors  of  the  vocal  cords  (paralysis :  loss  of  voice 
and  hoarseness). 

Musculi  aryUenoidei  trans versi  et  laterales :   they  narrow  the  po^ 
terior  portion  of  the  glottis  (in  isolated  paralysis :  the  voice  is  v^ry 
hoarse,  as  in  catarrh,  hysteria).      Mm.  crico-arytaenoidei  laterales :      **^ 
connection  with  the  preceding  they  narrow  the  glottis. 

Complete  paralysis  of  the  recurrent :  (a)  unilateral  (compression    ^ - 
aortic  aneurism,  carcinoma  of  the  oesophagus,  mediastinal  tumo 
bulbar  paralysis) :  voice  hoarse,  easily  changing  to  the  falsetto, 
little  or  even  not  at  all  altered ;  (6)  bilateral  (rare) :  complete  aphoi 
inability  to  cough. 

(Regarding  the  laryngoscopic  examination,  see  Appendix.) 

5.  Muscles  of  the  throat  and  neck,     M.  sterno-cleido-mastoid^^ 
(N.  XL)  draws  the  head  and  face  toward  the  opposite  side  and  looki; 
upward ;  both  together  somewhat  bend  the  neck  and  push  the  he- 
forward  :  or,  if  the  head  is  the  fixed  point,  they  lifk  up  the  sterni^-  " 
or  the  clavicles,  as  in  emphysema.     The  test  of  their  function  ai 
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recognition  of  their  paralysis  and  spasm  is  easy.     When  both  are 
paralyzed,  the  neck,  and  with  it  the  head,  incline  backward. 

The  muscles  that  stretch,  bend,  twist  the  neck  or  the  head  (nervi 
cervical.  I.-IV  ),  maintain  the  head  in  the  apright  position.  If  they 
are  weak  or  paralyzed,  it  is  impossible  to  hold  the  head  up :  it  falls 
forward,  if  it  is  not  exactly  balanced.  This  happens,  if  the  head  is 
too  heavy  (hydrocephalas).  Defective  mobility  of  the  head  is  more 
frequently  caused  by  spasm  or  inflammation  (stiff-neck,  caries  of  the 
cervical  vertebrse),  than  by  paralysis. 

6.  Muicles  of  the  trunk.  Muscles  that  move  the  vertebrae  (inner- 
vated by  Nn.  dorsales  and  lumbales). 

Lumbar  extensors  and  extensors  of  the  lower  vertebrse :  M.  erector 
tmnci  (sacro-lumb.  et  longissim.)  with  bilateral  action. 

Bending  forward :  the  abdominal  muscles. 

Bending  of  the  lower  vertebne  sideways :  quadrati  lumborum. 

Twisting  the  trunk:  semispinalis  and  multifidus. 

Paralysis  of  the  erector  trunci:  (a)  bilateral:  the  body  is  bent 
backward  (lordosis  of  the  lumbar,  kyphosis  of  the  upper  thoracic, 
vertebrse,  in  such  a  way  that  the  latter  overhangs  the  sacrum ;  a 
plumb-line  held  from  it  falls  behind  the  sacrum) ;  the  pelvis  is  tilted 
up,  the  knees  are  bent,  (b)  Unilateral :  in  standing,  a  scoliosis  of 
the  lower  vertebrse  is  convex  toward  the  diseased  side;  on  the  other 
hand,  there  is  a  compensatory  scoliosis  of  the  thoracic  vertebrae. 

Paralysis  of  the  abdominal  muscles :  marked  lordosis  of  tte  lumbar 
and  lower  thoracic  vertebrse,  compensatory  kyphosis  of  the  upper 
thoracic  vertebrse,  but  these  are  exactly  vertical  over  the  sacrum. 
There  is  marked  inclination  of  the  pelvis. 

In  paralysis  of  the  extensors,  it  is  impossible  to  place  the  bent 
trunk  in  an  unsupported  upright  position ;  it  is  accomplished  by 
placing  the  hands  upon  the  knees  and  thighs.  If,  in  addition,  there 
is  paralysis  of  the  glutei,  especially  of  the  gluteus  maxinius,  then  the 
patient  can  only  rise  from  the  floor  by  first  getting  down  on  ''  all 
fours/'  then  pushing  himself  up  with  the  hands  from  the  floor,  in  order 
immediately  to  put  them  upon  the  knees  and  thus  further  support  the 
body:  this  is  his  way  of  standing  up.  In  paralysis  of  the  flexors,  it 
is  impossible  to  sit  up  from  the  dorsal  position  without  assistance. 

Opisthotonus  is  produced  by  spasm  of  the  extensors,  einprosthutonus 
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by  spasm  of  the  flexors ;  unilateral  spasm  of  the  extensors  causes 
scoliosis,  convex  toward  the  diseased  side. 

7.  Muscles  of  the  thorax^  diaphragniy  and  abdomen.  Here  belongs 
most  of  what  has  already  been  said  upon  p.  81ff.  There  we  learn 
regarding  the  ordinary  and  the  auxiliary  muscles  of  inspiration  and 
the  auxiliary  muscles  of  expiration. 

Paralysis  of  the  diaphragm  (phrenic  nerve,  chiefly  from  the  fourth 
nerve  of  the  [deep]  cervical  plexus)  in  perfect  quiet,  may  be  entirely 
compensated  by  the  thoracic  muscles  of  inspiration ;  but  otherwise  every 
increased  requirement  for  breath  produces  marked  dyspnoea ;  and  this 
is  exactly  the  case  with  respect  to  the  vicarious  action  of  the  dia- 
phragm when  there  is  defective  thoracic  breathing.  It  will  be  under- 
stood, then,  that  paralysis  of  the  auxiliary  muscles  of  respiration  has 
only  a  bad  outlook  for  the  breathing  when  it  comes  to  such  a  pass  that 
they  must  be  called  upon  (see  p.  96). 

Tonic  and  clonic  spasm  of  the  thoracic  muscles  of  inspiration  in 
tetanus  and  epilepsy  at  once  cause  severe  cyanosis;  in  the  first  disease 
it  may  be  fatal ;  also  tonic  spasm  of  the  diaphragm  interferes  yerj 
much  with  breathing  and  may  be  dangerous  to  life.  Clonic  spasm  of 
the  diaphragm  (singultus,  hiccough),  in  a  mild  form,  is  not  infre- 
quently seen ;  if  it  continues  for  hours  and  days,  as  it  sometimes  does 
in  abdominal  and  cerebral  affections,  then  from  the  disturbance  of  the 
rest,  and  severe  pain  along  the  line  of  insertion  of  the  diaphragm,  it 
may  bring  about  a  serious  condition. 

By  the  contraction  of  the  abdominal  muscles  the  anterior  abdominal 
wall  is  flattened,  and  thus  the  abdominal  cavity  is  lessened;  by  the 
simultaneous  contraction  of  the  diaphragm  there  arises  *'  the  abdominal 
pressure,"  which  is  important  in  defecation  and  emptying  the  bladder, 
and  the  expulsion  of  the  child  in  labor.  The  role  of  the  rectus  and 
obliquus  externus,  as  flexors  of  the  vertebral  column  (when  those  of 
one  side  act  alone,  the  trunk  is  bent  laterally  forward  over  on  one  side), 
has  been  already  mentioned,  as  well  as  their  function  in  active  expi- 
ration. 

8.  Muscles  of  the  upper  extremity. 

(a)  Muscles  which  move  the  shoulder-blade  or  fix  it :  M.  trapezius 
(N.  accessorius  for  the  most  part)  rajses  the  shoulder-blades  and  draws 
them  toward  the  middle  line,  both  of  these  by  the  middle  and  posterior 
parts.     The  former  chiefly  lifts  up  the  acromion,  the  latter  the  inner 


He.    With  its  anterior  clavicular  portion  it  inclines  the  head 
Ahliquclv  backward  and  at  the  same  lime  lifts  up  the  acromion.   Paral- 
g»ia  of  the  trapezius  permits  the  scapula  to  drop  down,  to  be  drawn 
Kwny  from  the  middle  line,  and  at  the  same  time  to  turn  round  30  that 
its  apex  moves  toward  the  spinal  column  (because  the  levator  ecupuliB 
holds  up  the  upper  inner  angle).     The  shoulder  sinks  downward  and 
lurwnrd;  there  is  difficulty  in  raising  the  upper  arm,  because  the 
■capnls  is  not  so  perfectly  fixed,  and  shrugging  of  the  shoulders  is 
ctrieled.     From  what  has  been  said  the  test  of  its  function  is  easy. 
M.  levator  anguti  scapulie  ( N.  dorsalis  scapulte  from  the  cervical 
Irxus)  lifts  up  the  scapula  by  its  inner  upper  border,  with  the  ten- 
nicy  to  turn  the  right  scapula  in  the  direction  of  the  bands  of  tlie 
and  the  lefl  in  the  opposite  direction.     Its  paraltftig  can  only 
I  recognized  when  the  trap^ziun  is  paralyzed  at  the  same  time,  by 
le  complete  inability  to  lift  the  shoulder. 

Mm.  rhomboideus  major  et  minor  (N.  dorsalis  scapulae)  draw  the 
louldcr-blades  toward  the  spinal  column,  and  thus  lift  them  in  the 
U&c  wuy  as  the  levator  scapulae  and  turn  them  in  such  a  way  that 
Ml  lower  angle  of  the  scapula  is  nearest  the  spinal  column.  They 
I  tho  scapulie.  especially  in  backward  motions  of  the  arms  and  legs, 
ad  when  lifting  weights.  Paralysis  fof  these  muscles]  moves  the 
m|>ula,  and  particularly  its  lower  angle,  away  from  the  spinal  column, 
[oreover,  it  is  difficult  lo  detect  paralysis  of  these  muscles  when  the 
■przii  are  normal. 
M.  iterratua  amicus  (N.  thoracicus  longus  seu  posterior,  Henle,  from 
ic  brachial  plexus)  turns  the  scapula  in  such  a  way  tliat  the  loner 
iigic  m»ve«  outward,  draws  it  somewhat  away  from  the  spinal  column, 
id  presses  it  against  the  thorax:  it  is  an  important  fix  at  ion -muscle 
r  the  scapula  when  the  arms  are  lifted.  When  the  scapula  is  fixed 
»y  the  rhomboidei)  it  is  a  muscle  of  inspiration.  Paralytig  of  the 
imtus,  in  the  conilition  of  rest,  causes  a  slight  elevation  and  rotation 
r  the  scapula,  so  that  the  lower  angle  stands  out  a  Uttle  from  the 
and  is  (slightly)  drawn  toward  the  spinal  column.  The  arm 
a  be  lifteti  up  to  the  horizontal  sideways :  this  moves  the  inner  border 
the  scapula  close  up  to  the  vertebral  column.  It  can  only  be  raised 
j^er  by  fixing  the  scapula  in  the  same  way  as  would  be  acrompli^hed 
the  serratus.  When  the  arm  is  moved  forward,  the  inner  border  of 
e  scapula  stunds  out  like  a  wing. 
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{b)  Muscles  of  the  trunk  and  of  the  scapula  [attached]  to  the  upper 
arm : 

M.  deltoides  (N.  axillaris  at  the  infraclavicular  portion  of  the 
brachial  plexus) ;  the  middle  portion  extends  the  arm  outward  from  the 
body,  the  anterior  portion  raises  it  obliquely  forward,  the  posterior  por- 
tion obliquely  backward.  It  raises  it  as  far  as  the  horizontal,  beyond 
which,  the  arm  being  fixed  by  the  deltoid  against  the  scapula,  it  is 
raised  by  the  rotation  of  the  scapula.  Paralysis  is  easily  recognized: 
If  the  muscle  is  relaxed,  there  is  subluxation  of  the  humerus,  par- 
ticularly if  at  the  same  time  the  supraspinatus  is  paralyzed ;  if  the 
deltoid  is  atrophied,  the  contour  of  the  bones  at  the  shoulder  shows 
plainly. 

M.  supraspinatus  (N.  suprascapularis  from  the  supraclavicular  por- 
tion of  the  brachial  plexus)  assists  the  deltoid  in  raising  the  arm  out- 
ward toward  the  front,  rolls  it  inward,  it  is  also  said  to  hold  the  head 
of  the  humerus  in  its  socket  when  the  arm  is  raised. 

Mm.  infraspinatus  (N.  suprascapularis)  and  the  teres  minor  (N. 
axillaris)  roll  the  upper  arm  outward. 

M.  subscapularis  (N.  subscapularis  from  the  brachial  plexus)  is  a 
rotator  inward.  Paralysis  of  a  rotator  allows  the  arm  to  rotate  in  the 
opposite  course ;  in  testing,  we  first  make  passive  rotation,  and  letting 
the  arm  fall,  allow  it  actively  to  do  the  same  thing,  while  we  oppose 
the  rotation. 

M.  pectoralis  major  (N.  thoracic,  anti.  of  the  brachial  plexus)  ad- 
ducts  the  upper  arm ;  when  the  arm  is  raised  up,  it  moves  it  forward 
in  the  horizontal  plane,  draws  the  arm  down  when  it  is  raised.  Test: 
Have  the  upraised  arm  moved  forward  in  a  horizontal  plane  while  we 
offer  resistance. 

M.  latissimus  dorsi  (N.  thoracico-dorsalis  from  the  brachial  plexus) 
draws  down  the  arm  when  it  is  raised  up  in  exertion,  [it  depresses  it] 
and  draws  it  backward.  When  the  arm  hangs  down  it  draws  it  back- 
ward and  inward  [toward  the  buttock].  Test :  The  arm  is  raised  to 
the  horizontal  and  the  effort  is  made  to  lower  it  while  the  movement 
is  opposed.  The  teres  major  materially  assists  the  latissimus  ;  it  is  at 
the  same  time  a  rotator  inward. 

Mm.  coraco-brachialis  (N.  musculo-cutaneous  of  the  median)  and 
anconeus  longus  (cap.  long,  tricipitis ;  N.  radial.),  when  the  arm  is 
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drawn  down  by  the  latissimus  and  pectoralis,  hold  the  head  of  the 
bnmeras  up  and  firmly  in  its  socket. 

(c)  Muscles  from  the  upper  arm  to  the  forearm  : 

M.  triceps  (N.  radialis)  is  an  extensor  of  the  forearm. 

M.  brachialis  internus  (N.  musculo- cutaneus)  is  a  simple  flexor. 

M.  biceps  (N.  musculo-cutaneus)  flexes  and  supinates. 

M.  supinator  longus  (N.  radialis)  flexes  and  pronates.  This  is 
proved  by  having  the  moderately  pronated  forearm  flexed  while  the 
movement  is  resisted.  If  it  is  healthy,  it  rises  up  like  a  hard  roll  on 
the  outer  side  of  the  elbow-joint. 

We  here  next  mention  the  pronators :  the  pronator  teres  (it  is  at 
the  same  time  a  flexor)  and  quadratus,  both  supplied  by  the  median 
nerve. 

{d)  Muscles  which  extend  from  the  condyles  of  the  humerus  and 
the  bones  of  the  forearm  to  the  hand  and  fingers,  and  the  small  mus- 
cles of  the  hand  : 

The  extensor  carpi  radialis  longus  and  brevis  fN.  rad.)  +  extensor 
carpi  ulnar.  (N.  rad.)  are  elevators  of  the  hand.  The  flexor  carpi 
radialis  (N.  median)  +  flexor  carpi  ulnaris  (N.  ulnar.)  are  volar  flexors 
of  the  hand ;  the  palmaris  longus  (X.  median.;  assiste  in  this  ar;tion. 

The  extensor  carpi  radialis  longus  -f  flexor  carpi  ra/lialis  a/lduc-t 
the  hand  in  the  direction  of  the  radius.  Exten.v^r  caq/i  ulnariH  + 
flexor  carpi  ulnaris  addact  the  hand  on  the  ulnar  Hide.  If  the  <;xU;n- 
sor  carp.  rad.  long,  acts  alone,  it  raises  the  hand  obliquely  on  the 
radial  side,  as  the  ext.  carp.  uln.  does  on  the  ulnar  .«ide. 

Paralysis  of  the  extensors  of  the  hand  (or  esf^ecially  h;ad-[/anilyHis, 
mbo  sleep-paralysis  of  the  N.  radiali.<»;  allows  the  hand,  when  the  fore- 
arm is  pronated,  to  hang  loosely  down.  Faraly^i*  of  the  aWucU/r** 
and  adductors  and  also  paralysis  of  the  ext^n^/yr^*.  *:.  r'^\i'>i\.  lori;r.  and 
carpi  ulnaris  alone,  prodooeB  obli^^ae  po^^ition  of  xut-  hand  \y^rH\y^iH 
from  the  former  giving  a  posmon  op[x>?i>  Vt  \t.^\  of  tf.-r  law^r].  W«; 
test  the  individual  movements  bv  *occ«t**:v*;)v  *,',\/f*.u''  \ut^tn. 

M .  extensor  digitornm  (00mm nu>.  ; l  i . '^ Vy.-,  <-z •>;  i.^y.,  \'  .  » i !  f > 'nu 
the  N.  radial)  extend  the  first  pLaUr^;;^*. 

M.  flexor  digitor.  eomm.  fusllrii.  ''S.  ::.^\.hu..  f*-/*-^  ♦.?.<:  f/..'i'jl«: 
phalanges;  M.  flexor  ilpu/r,  vxuiu,  i^r-jt  S.  .Vi^r-ii.  •..':  *.»'/  f^./.^r 
bdlies  from  N.  ulnar. j  &rx^  \\*r  *^r*:. ,:.^l  ^ :. %.%.'.;;*••  M *.•.  . u *j-r'Mf^ . 
dors.  +  volares  (X.  alnar.y  tlu'i  M  'jl  .  :  -  v.  *,  r. '.-»  *r'    1 »    :;. «- ,   t  •. ;  u  ,!**.•  .y 
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flex  the  first  phalanx  and  at  the  same  time  extend  the  middle  and 
terminal  phalanges. 

Mm.  inteross.  dors,  alone  abduct  (spread  apart),  volares  alone  addoct 
the  (middle :  third)  finger. 

Movements  of  the  thumb :  extensor  pollic.  long.  (N.  rad.)  is  essen- 
tially an  extensor  of  both  phalanges;  extens.  poll.  brev.  (N.  rad.)  is  an 
extensor  only  of  the  first  phalanx.  Adductor  poll.  long.  (N.  nd.) 
abducts  the  metacarpus.  Flexor  poll.  long.  (N.  med.)  flexes  the  term- 
inal phalanx.  At  the  thenar  are  the  opposing  muscles — abductor 
poll,  brevis,  outer  head  of  the  flexor  brevis,  and  the  opponens  poft* 
(all  from  the  N.  med.).  Adductors:  adductor  pollicis  and  the  ina«^ 
deep  head  of  the  flex.  brev.  (both  N.  ulnar.)  These  two  and  tk» 
abductor  brev.  flex  the  first  and  extend  the  terminal  phalanx. 

The  adductor,  flexor,  and  opponens  act  at  the  hypothenar,  tlm^ 
names  indicating  their  action.     All  are  innervated  by  the  N.  ulna^^^^ 

Characteristic  positions  of  the  hand  and  fingers  :  1.  In  paralysis     ^ 
the  ulnar  there  is  the  clawing,  clutching  hand,  main  en  griffe:  t — ^ 
first  phalanges  are  extended,  the  middle  and  terminal  ones  flex-— "*''"*^^ 
(paralysis  of  the  interossei),  the  thumb  hangs  helpless  over  the  hat::::^^ 
(paralysis  of  the  adductor) ;  the  fingers  are  easily  spread  out  (actic"""^" 
of  the  extensores  digit.).     Thus  the  interosseal  spaces  on  the  dorsui 
are  deepened,  likewise  the  groove  between  I.  and  II.  metacarpal  bon^^* 
(atrophy  of  the  adductor  pollicis,  deep  head  of  the  flexor  brevis  att  ^ 
inteross.  dorsi  I.).     The  hypothenar  is  atrophic.     2.  In  paralysis  c^f 
the  thenar  (deep  median  paralysis)  there  is  the  ape-hand  :  the  thumfr 
does  not  stand  out  opposing,  but  is  parallel  with,  the  other  fingers. 

Paralysis  of  the  extensors  of  the  hand  causes  apparent  weakness  of 
the  long  flexors  of  the  fingers,  because  the  origin  and  insertion  of  the 
flexors  are  brought  near  together  by  the  flexion  of  the  hand  at  the 
wrist.  Hence,  we  must  passively  extend  the  wrist  and  then  test  the 
flexion  of  the  fingers.  For  the  same  reason  it  is  necessary,  when  there 
is  paralysis  of  the  long  extensors  of  the  fingers,  to  passively  extend 
the  first  phalanx  before  testing  the  flexion  of  the  middle  and  terminal 
phalanges. 

Examination.  We  observe  the  position  of  the  hand  for  possible 
atrophy.  Then  we  test  extension,  flexion,  abduction  and  adduction 
at  the  wrist — sometimes  all  of  these — by  resisting  these  motions ;  then 
the  extension  of  the  fingers;  next  the  long  flexors  by  ^^ hooking"  of 
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the  fingers ;  then  let  the  patient  make  the  separate  motions  of  the 
inteross^  moscles ;  flex  the  first  phalanx  with  the  middle  and  end 
phalanges  extended ;  then  spread  out  and  close  the  fingers ;  test  the 
muscles  of  the  thenar  and  hypothenar  by  bringing  the  thumb  and 
little  finger  into  contact ;  lastly,  the  examiner  places  his  own  index 
finger  in  the  saddle  between  the  thumb  and  the  second  metacarpus, 
•  irhile  the  patient  makes  simple  adduction  of  the  thumb,  thus  testing 
the  power  that  is  manifested.  Pressure  of  the  hand  is  a  very  prac- 
tical way  of  making  a  general  test  of  the  long  flexors  and  the  small 
moscles  of  the  hand. 

For  such  paralyses  as  are  not  wholly  diffuse,  but  rather  confined  to 
iodiridual  muscles  or  groups  of  muscles,  peripheral  and  certain  spinal 
])uulyses,  it  has  value  only  as  a  preliminary  examination.     For  various 
'Basons  we  consider  the  dynamometer  as  an  unnecessary  apparatus 
^d  one  that  does  not  accomplish  its  purpose. 

It  cannot  be  sufficiently  insisted  upon  that  in  order  to  establish  the 

diagnosis  exactly  in  the  upper  extremity,  and  particularly  in  the  hand, 

I>e6ide  a  clear  conception  regarding  the   location  and  physiological 

Vition  of  the  muscles,  there  must  be  a  knowledge  of  their  innervation. 

We  observe,  especially,  how  the  ulnar  and  median  are  distributed   in 

the  small  muscles  of  the  hand.    The  former  innervates  the  hypothenar, 

^Uterossei,  the  two  ulnar  lumbricales,  and  the  adductors  of  the  thenar, 

^ductor  pollicis,  and  the  deep  head  of  the  flexor  brevis ;  the  latter, 

tlie  remaining  muscles.     In  the  hand,  the  radial  only  supplies  branches 

V>  the  skin. 

S.  Muscles  of  the  lower  extremity. 
(a)  Muscles  from  the  pelvis  to  the  thigh  : 

M.  ileo-psoas  (N.  crural  from  the  lumbar  plexus)  flexes  the  hip- 
^oint ;  it  is  assisted  (and  in  the  sense  of  pure  flexion)  by  the  action  of 
tensor  fasciae  lat»  (N.  gluteus  super,  from  ischiadic  plexus).  In 
paralysis  of  the  psoas,  or  of  this  and  the  tensor  fasciae,  it  is  not  pos- 
sible to  flex  the  thigh  either  in  walking  or  in  bed ;  paralysis  of  the 
tensor  fasciae  alone  permits  the  pure  psoas  action  to  take  place: 
flexion  with  rotation  outward. 

M.  gluteus  max.  (N.  glut,  inferior  or  plexus  ischiad.)  extends  the 
thigh ;  when  the  thigh  is  fixed,  it  brings  the  pelvis  to  the  horizontal 
position,  and  thus  the  trunk  to  the  vertical  (into  the  upright  from  the 

stooping  posture,  standing  upright,  etc.).     When  it  is  paralyzed,  there 

85 


546  SPECIAL  DIAGNOSIS. 

IS  the  peculiar  kind  of  action  in  rising  from  the  floor  described  on 
page  539,  with  paralysis  of  the  extensors  of  the  trunk. 

M.  gluteus  medius  (N.  glut.  sup.  from  the  plexus  ischiad.),  abdQ^ 
tor ;  M.  gluteus  minim,  (same  nerve)  rotates  the  thigh  inward.  Tlie 
three  glutei  are  the  most  important  supporters  of  the  pelvis. 

M.  pyriformis  (plex.  ischiad.),  M.  obturator,  int.  (N.  ischiad.),  M. 
gemelli  (N.  ischiad.),  M.  obturator  exter.  (N.  obturat.,  plex.  lumbal.), 
M.  quadrat,  femor.  (N.  ischiad.),  are  all,  in  reality,  out-rotators. 

M.  adductor  long.,  brev.,  magn.,  pectineus  and  gracilis  (N.  obtant, 
plex.  lumb.),  are,  for  the  most  part,  adductors,  at  the  same  time  partlj 
flexors.     The  effect  of  their  paralysis  is  clear. 

(b)  Muscles  from  the  pelvis  and  the  femur  to  the  leg : 

M.  quadriceps  (N.  crural.)  extends  the  leg;  its  long  head,  the 
rectus,  arises  from  the  pelvis  (anter.  infer,  spine),  and  hence  acts 
with  more  power  when  the  thigh  is  in  a  position  of  extension  with 
reference  to  the  pelvis.  In  paresis  of  the  quadriceps,  the  1^  (or  pos- 
sibly both  legs)  in  walking  are  frequently  set  forward,  flexed  more 
markedly  at  the  knee-joint  (the  leg  during  the  forward  movement  of 
the  limb  hangs  vertically  down),  and  this  is  true  also  when  it  is  set 
down  quickly,  so  that  there  is  a  sort  of  snapping  of  the  knee-joint 
into  tlys  position  of  extension.  The  examination  is  best  made  bj 
endeavoring  to  flex  the  limb  when  it  is  actively  extended. 

M.  sartorius  (N.  crural.)  is  probably  chiefly  an  inward  rotator  of 
the  flexed  leg. 

Mm.  biceps  fem.,  semitendinos.,  and  semimembranos.  (N.  ischiad.) 
flex  the  knee-joint ;  the  first  rotates  the  flexed  leg  outward,  the  second 
inward.  If  the  limb  is  powerfully  extended  by  the  quadriceps,  then 
these  flexors,  as  well  as  the  gluteus  max.,  act :  they  place  the  peiris 
in  the  horizontal  position  (important  in  walking). 

{c)  Muscles  from  the  leg  (or  the  condyles  of  the  femur)  to  the  foot 
and  toes: 

M.  gastrocnemius,  soleus,  plantaris  (N.  tibial.)  are  extensors ;  that 
is,  are  plantar  flexors  of  the  foot,  and,  at  the  same  time,  adductors  oi 
the  extended  foot. 

Mm.  peroneus  long,  and  brev.  (N.  peronens)  are  extensors  (chiefly 
the  first)  and  adductors  of  the  foot,  lift  up  the  outer  border  of  the  foot 
In  paralysis  of  the  peronei  muscles  (by  "peroneus-paralysis**  we  tnew 
paralysis  of  the  whole  peroneus  nerve :  see  below,  under  M.  tibialis 
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utic.) ;  the  foot  in  extension,  as  well  as  flexion,  stands  in  the  position 
of  adduction  and  the  outer  border  of  the  foot  is  deeper ;  the  foot 
becomes  flat.  It  is  not  easy  to  test  the  activity  of  the  peronei :  we 
must  first  show  the  patient  the  movements  of  abducting  and  lifting 
op  the  outer  border  of  the  foot  by  passive  movements,  and  then  have 
bim  repeat  them ;  besides,  we  have  the  patient  extend  the  foot : 
in  paralysis  of  the  peroneus  longus  decided  adduction  then  takes 
place. 

M.  tibial,  ant.  (N.  peroneus)  flexes ;  that  is,  dorsally  flexes  and 
adducts  the  foot ;  M.  extensor  digit,  comm.  and  extens.  halluc.  long. 
(N.  peron.)  flexes  and  adducts  the  foot,  extends  the  toes.     Paralysis 
of  the  dorsal  flexors  causes  the  point  of  the  foot  to  drop  when  the  foot 
is  lifted  from  the  floor.     If  the  peronei  are  likewise  paralyzed  (pero- 
neal paralysis ;  that  is,  paralysis  of  the  peroneus  nerve),  then  the  foot 
lax  at  the  ankle-joint;  the  point  of  the  foot  hangs  down,  with 
idination  to  adduction.     In  walking  we  observe  that  the  foot,  as  it 
raised  from  the  floor,  makes  a  peculiar  shuffling  motion  inward,  and 
it  is  set  down  in  a  fumbling  manner.    Persons  with  unilateral,  isolated 
peroneal  paralysis  are  always  inclined  to  take  a  longer  step  with  the 
^babied  limb  in  order  to  obtain  the  sweeping  motion  required  for  the 
•wlward  placing  of  the  foot  upon  the  floor. 
M.  tibial,  postic.  (N.  tibial.)  is  an  adductor. 

Mm.  flexor  digitor.  comm.  long,  and  brev.  (N.  tibial.)  are  flexors 
^  the  middle  and  terminal  phalanges  of  the  toes ;    Mm.  interossei 
^*temi  intemi  (N.   tib.)  are   flexors  of  the  first,  extensors  of  the 
Middle  and  terminal  phalanges — interossei  externi.     [The  outer  three 
^Oscles  are  abductors  of  the  second,  third,  and  fourth  toes,  respect- 
ively, while  the  first  is  an  adductor  of  the  second  toe,  and  assists  the 
plantar  interossei.] 

Paralysis  of  the  interossei  causes  a  peculiar  kind  of  claw-position 
^3tactly  analogous  to  that  of  the  fingers  (see  p.  544). 

M.  extensor  halluc.  longus  (N.  peron.)  extends  the  first  phalanx  of 
'^lie  great  toe ;  Mm.  adductor,  flexor  brevis,  abductor  hallucis  (N.  tib.) 
^t  essentially  in  accordance  with  their  names :  they  produce  simul- 
taneously flexion  of  the  first  and  extension  of  the  terminal  phalanx. 
I^aralysis  of  the  flexor  of  the  great  toe  hinders  one  in  walking,  but 
Specially  in  springing. 
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Disturbances  op  Speech  (Lalopathy). 

I.  Dyuarthria  and  Anarthria. 

Bj  these  expressions  we  anderstand  those  distnrbances  of  speecb  In 
which  we  see  it  altered  in  the  same  way  as  the  activity  of  a  joint  Is 
distributed  as  to  its  motility :  by  paresis,  paralysis,  trembling,  spasm, 
and  even  ataxia  of  the  vocal  muscles. 

Unilateral  paralysis  of  the  muscles  of  speech  occurs  in  unilatenl 
affections  of  the  pyramidal  tract  above  the  medulla  oblongata,  or  of 
the  cortical  centre  of  the  motor  speech  muscles ;  likewise  in  peripheral 
paralysis  of  the  hypoglossus  and  facial  nerves.     At  first  the  speech  is 
decidedly   disturbed ;    if  these  affections   continue,    there  occurs  a 
considerable  improvement  in  the  speech,  as  if  it  were  re-acquired  by 
practice.     Bilateral  paralyses  generally  occur  from  the  bulbus  of  the 
oblongata  (bulbar   paralysis),   and   are  then,  if  they   are  ganglion 
paralyses,  degenerative-atrophic.     It  is  rare  to  have  bilateral  speecb 
paralysis  from  bilateral  cortical  or  pyramidal   lesion  (pseudo-bulbliP 
paralysis).     We  also  rarely  have  a  bilateral  paralysis  of  the  hyp(^^ 
glossus  or  facial  nerves  of  peripheral  origin. 

For  the  muscles  that  produce  speech  and  their  innervation,  seer 
above,  pp.  536  and  537.    Depending  upon  which  muscles  are  paralyzed, 
the  disturbance  of  speech  may  vary  with  different  letters,  as  mentioned 
at  the  above-named  place.     We  recognize  slight  anarthritic  disturb- 
ances of  speech  by  requiring  the  patient  to  pronounce  difBcolt  words 
quickly,  especially  such  as  contain  many  consonants.    Simultaneously 
with  this  disturbance  of  speech,  the  voice,  from  paralysis  of  the  palate, 
is  often  nasal  (or  also  a  kind  of  "  clod-voice  "),  or  the  voice  has  a 
monotone,  or  it  is  inclined  to  change  to  a  falsetto.     (Regarding  swal- 
lowing, see  p.  537.) 

&tinwiVi(7  speech :  sounding  like  the  speech  of  a  rider  of  a  horse 
that  is  trutting;  there  are  sharp  changes  of  rhythm,  unnatural 
pauses,  sudden,  "  explosive,'*  and  then,  again,  snapping  pronunciation 
of  words.     It  is  particularly  characteristic  of  multiple  sclerosis. 

Hysterical  dumbness  is  a  complete  loss  of  speech  and  generally  also 
of  the  voice,  which  occurs  suddenly,  and  generally  after  an  attack  of 
hysteria,  which  lasts  anywhere  from  days  to  years,  and  may  suddenly 
disappear.     The  mobility  of  the  tongue  is  normal. 
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n.  Aphasie  Disturbances^  Disturbance  of  Chraphic  Communication 

{of  Mimicking^  of  Singing). 

In  order  to  understand  these  conditions  it  is  necessary  to  make 
some  explanations  regarding  the  acquisition  and  use  of  speech,  of 
writing,  etc. 

Speech  and  its  related  functions  have  their  foundation  in  the  culti- 
vated memory,  which  is  acquired  by  much  practice,  and  for  the  mother 
tongue  in  childhood.     We  acquire  such  a  development  of  the  memory : 

1.  For  speech  in  the  narrow  sense,  and  it  comprises: 

{a)  Cultivation  of  acoustic  memory,  acquaintance  with  the  sound  of 
words  by  hearing  letters,  words,  and  sentences  spoken  by  others. 

(6)  Cultivation  of  the  motor  memory,  the  complex  motions  used  in 
speaking  words,  by  imitating  what  we  hear,  trying  to  produce  the 
same  by  correcting  what  the  organs  of  speech  produce  until  we  attain 
the  desired  degree  of  perfection,  and  we  treasure  up  [in  the  memory] 
the  complex  motions  which  are  required  for  accomplishing  what  is 
desired. 

2.  The  memory  for  writing  comprises  the  cultivation  of  the  optic 
memory,  the  acquisition  of  writing,  and  the  complex  motor  writing- 
motions — again  by  imitating  what  we  see. 

Likewise,  we  develop  the  comprehension  and  reproduction  of  music, 
a  very  individual  faculty;  of  mimicry,  and  of  gestures,  varying 
mooording  to  the  nationality. 

Simultaneously  with  speech,  or  always  somewhat  later  than  imita 
tion  of  what  is  heard,  ideas  develop — the  concrete  first;  upon  the 
foundation  of  tho  concrete,  the  abstract. 

Now,  we  suppose  that  the  cultivation  of  the  sound  of  wordsy  and  of 
their /orm,  also  the  complex  motions  for  speaking  as  well  as  writing 
them,  these  four  to  be  accumulated  each  at  its  own  place  in  the  brain- 
oortex ;  but  that,  presiding  over  all,  yet  not  concentrated  at  one  place, 
but  as  the  result  of  innumerable  functions,  with  numberless  tracts 
connected  with  the  cells  of  the  brain-cortex,  is  the  mind — intelli- 
gence. The  representations  of  memory,  an<l  the  complex  motions 
(which  are  likewise  representations  of  memory),  can  only  functionate 
the  nervous  tissue — that  is,  can  only  be  represented  as  tones,  chords, 
s  series  of  tones  and  chords  of  a  violin. 

And  in  fact  they  can  be  innervated : 
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1.  From  the  representations  of  the  sound  of  words:  these  oooe 
from  the  periphery  throogh  the  sense  of  hearing.  If  we  hear  the 
mother  tongae  (or  any  other  langoage  which  we  know),  from  the  con- 
ception,  we  inwardly  pronounce  the  words. 

2.  From  the  written  representation  :  from  the  periphery — that  is, 
from  the  organ  of  sight,  if  we  read  in  a  known  language ;  and  from 
the  conception,  if  we  inwardly  represent  to  ourselves  the  printed  or 
written  word. 

3.  From  the  complex  motions  of  speech :  from  the  centre  repre-      J 
senting  the  sound  of  words  by  virtue  of  the  imitative  instinct — repeti- 
tion ;  and  from  the  mental  conceptions — independent   utterance  of 
thought 

4.  From  the  complex  motions  of  writing :  from  written  words,  by 
virtue  of  our  imitative  instinct— copying ;  from  mental  conceptions- 
writing  out  the  thought. 

But  still,  this  is  not  all :  the  impulse  to  produce  the  complex  motions 
of  speech  may  come  from  the  written  or  printed  representation— we 
read  aloud.     On  the  other  hand,  the  impulse  to  make  the  complex 
motions  of  writing  may  come  from  what  is  heard — we  write  from  di^ 
tation.     Further,  while  we  are  speaking  or  writing,  there  comes  along 
the  muscular  sense  an  innervation  (going  in  a  centripetal  direction)  of 
the  complex  motions  of  speech  or  writing.     We  can  make  this  clear 
if,  with  the  eyes  closed,  we  have  someone  else  move  our  hand,  as  if 
writing  a  word :  by  this  means,  without  other  assistance,  we  can  recog- 
nize simple  words.    In  a  still  higher  degree,  also,  in  the  (ictive  motionM 
of  writing  and  speaking  the  report  of  what  is  written  or  spoken — that 
is,  the  contractions  of  the  muscles  taking  part  in  these  acts,  and  the 
motions  produced  by  them,  go  centripetally  to  the  brain. 

The  conceptions  of  musical  notes  seem  to  coordinate  those  of  word* 
sounds,  while  the  complex  motions  for  producing  speech  and  those 
which  produce  music  (melody  and  rhythm) — that  is,  for  singing — are  co- 
ordinated with  the  larynx  and  mouth.  The  conceptions  of  musical 
sounds  are  intimately  connected  with  those  of  word- sounds,  and  the  com- 
plex motions  required  in  singing  are  connected  with  those  required  in 
speaking.  The  intimateness  of  this  association  appears  very  distinctly 
in  the  fact  that  when  a  melody  happens  to  come  to  mind  we  hum  the 
words  belonging  to  it;  or,  if  the  words  come  first,  then  we  hum  the 


EXAMINATION  OF  THE  NERVOUS  SYSTEM.  651 

melody.  SometimeB  this  hamming  is  a  purely  automatic  act,  for  both 
the  text  and  the  melody  are  articulated  involuntarily  together.  But, 
again,  sometimes  the  internal  re-sounding  follows  the  articulation  or 
act  of  listening,  and  from  this  internal  impression  the  articulation  is 
first  produced. 

Now,  to  these  innervations  there  belong  tracts  of  communication. 
Those  conducting  from  the  periphery  to  the  "  sensory  '*  centres, 
leading  to  the  centres  for  conceptions  of  sound  and  writing,  we  under- 
stand very  well — ^the  acoustic  and  optic  nerves.  Further,  there  must 
exist  very  manifold  combinations  between  the  conception  and  the  four 
different  centres  themselves  [mentioned  on  p.  550],  but  it  is  very 
difficult  to  obtain  an  exact  presentation  of  these  combinations. 

For  instance,  Kussmaul  supposes  that  the  tract  from  the  centre  of 
ideas  to  that  for  the  complex  motions  of  speech  goes  through  the 
portion  which  takes  note  of  the  sound  of  the  word  ;  hence  he  assumes 
DO  direct  innervation  of  the  centre  of  the  complex  motions  of  speech 
from  that  of  ideas.  Likewise,  there  is  a  dispute  whether  there  is  a 
direct  communication  frx>m  the  written  representation,  or  whether 
there  is  a  communication  with  the  centre  for  the  complex  motion  of 
writing,  etc.,  only  through  another  centre.  We  will  only  bring  forward 
one  instance,  for  the  sake  of  illustration.  The  following  acts,  done 
without  understanding  by  persons  in  health  as  well  as  by  sick  persons 
— ^repeating,  reading  aloud,  copying,  or  writing  from  dictation — make 
it  plausible  that  direct  communication  exists  between  the  sensory  and 
motor  centres,  which,  therefore,  do  not  go  through  the  centre  for 
ideaa.  But  there  is  no  doubt  that,  in  regard  to  this,  there  are  very 
considerable  individual  differences,  particularly  dependent  upon  the 
degree  of  cultivation  and  the  intelligence. 

Of  course,  we  also  understand  the  tracts  which  peripherally  lead 
from  the  "motor  speech-  and  writing-centres  '* — they  go  through  the 
pyramidal  tracts,  the  bulbar  nucleus,  to  the  individual  motor  nerves; 
andy  finally,  we  have  a  general  presentation,  at  least,  of  the  tracts 
which  pass  centripetally  from  the  muscles  and  joints. 

These  very  different  qualities,  acquired  by  practice,  may  each  singly 
or  several  together  be  lost.  When  the  orgsm  of  hearing  remains  per- 
fectly intact,  the  innervation  from  the  periphery  of  the  corice[itiori  of 
thesound  of  words — that  is,  the  ability  to  understand  the  words  of  one's 
native  tongue — ^may  be  lost:  there  is  word-deafneas  [*' inability  to 
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understand  spoken  words,  although  they  are  heard  as  sounds,  while 
printed  or  written  words  are  understood" — Billings],  loss  of  intellecteiil 
perception  of  sounds.  Even  when  the  muscles  of  speech  are  perfectly 
normal,  the  ability  to  employ  language,  to  express  one's  ideas  throogh 
the  innervation  which  results  in  the  complex  motions  necessary  to  make 
use  of  the  appropriate  word  in  the  native  language,  may  be  lost :  motor 
or  ataxic  aphasia  (or,  as  Kussmaul  designates  it,  ^'  the  purest  form  of 
ataxic  aphasia  *').  The  arm  may  be  in  perfect  condition,  and  jet  we 
may  not  be  able  to  write ;  or  the  eyes  may  be  intact,  and  yet  we 
cannot  read — agraphia,  alexia.  But  since  the  different  capacities 
under  consideration — the  understanding  and  formation  of  words,  the 
understanding  and  production  of  writing — are  in  a  very  manifold  way 
connected  with  each  other,  these  disturbances  almost  never  occur 
singly,  but  as  a  complex  of  disturbances. 

The  expressions — ^^acoicstic  amne8ia'*  for  word-deaftiess,  "  riitwl 
amnesia  "  for  loss  of  intellectual  perception  of  sounds — seem  to  us  to 
be  very  useful,  more  so  than  the  German  designations  formed  upon  ^^ 
different  principle.     The  only  objection  is  that  these  expressions  ma^ 
be  confounded  with  the  idea  of  amnesia  discussed  later  on  (p.  554).       ^^ 

The  study  of  these  things  has  proceeded  from  the  observations  o^^ 
the  disturbances  of  speech  in  the  narrowest  sense,  that  is,  of  speaking      ^ 
(Boilliaud,  M.  Dax,  Broca).     For  this  reason,  and  because  all  dis- 
turbances that  come  under  consideration  apply  to  speech  in  the  broader 
sense  (spoken  and  written  speech,  with  reference  to  its  comprehension 
and  production),  we  class  together,  not  at   all   incorrectly,  all  the 
conditions  under  consideration,  by  the  designation  of  aphasia,  aphasie 
disturbances. 

We  only  mention  now  those  two  manifestations  which  may  be  most 
sharply  distinguished,  while  for  all  the  details  we  refer  to  the  special 
works  (see,  also,  the  "schema"  of  Lichtheim). 

1.  Word-deafness  (Kussmaul),  sensory  aphakia  (Wernicke).  The 
two  ideas  are  not  wholly  identical.  Special  works  show  this  more  at 
length.  The  patient  hears  every  word,  but  it  sounds  to  him  as  any 
healthy  person  hears  a  word  that  belongs  to  a  language  which  is 
wholly  strange  to  him.  The  mother  tongue,  so  far  as  the  under- 
standing of  the  hearer  is  concerned,  has  become  a  foreign,  unknown 
tongue ;  also,  ability  to  repeat  and  to  write  from  dictation  is  wanting. 
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But,  again,  sometimes  the  anderstanding  of  writing  may  fail  (alexia)^ 
and  with  it  the  ability  to  read  aloud  (see  p.  558). 

But,  in  opposition  to  this,  the  power  of  volitional  writing  and  to 
copy  written  characters,  and  further,  volitional  speech,  is  preserved, 
nevertheless,  we  generally  observe  a  disturbance  in  this  also :  very 
often  the  wrong  words  are  used,  because  words  that  are  related  by 
sense  or  sound  are,  from  unrestrained  association,  pronounced  and 
strung  together  {paraphasia) ;  or,  it  may  be  distinctly  noticed  that  the 
correct  words  are  employed,  but  they  are  distorted  by  repetition  of 
syllables,  dropping  of  syllables,  transposition  of  letters  or  syllables 
(Hteral  aphasia^  syllahle-Btumhling).    Moreover,  both  conditions  some- 
times have  relation  with  amnesia  (''  amnestic  aphasia,''  see  p.  556). 

2.  Atactic  aphasia  (Broca's  aphemia,  Wernicke's  motor  aphasia) 
consists  in  this,  that  the  patient  is  unable  to  communicate  his 
thoughts  by  words:  he  cannot  name  objects  presented  to  him, 
although  he  promptly  shows  that  he  recognizes  what  they  are  in  that 
he  knows  how  to  use  them  correctly ;  at  the  same  time  there  is  dim- 
inution of  the  power  to  voluntarily  write,  or  to  write  down  what  is 
^eard  (or  write  from  dictation) :  agraphia,  with  the  exception  of  the 
^lility  to  transcribe  from  copy,  which  is  usually  retained.  Thus,  in 
pure  cases,  there  is  perfect  understanding  of  what  is  said  and  also  of 
"^luit  is  written,  and  hence  there  is  neither  word-blindness  nor  word- 
^eafhess. 

But  in  one  respect  the  condition  of  most  patients  of  this  character 

^  still  somewhat  obscure :  with  reference  to  the  question  whether  they 

^'^  able  to  produce  the  sound  of  the  word  mentally,  to  conceive  of  its 

f^Und,  i.e.j  to  mentally  sound  the  word.     According  to  Lichtheim,  it 

^  probable  that  in  most  or  in  all  such  cases  this  capacity  has  also  been 

^tnpletely  lost.     But  regarding  this  point  it  is  very  diflScult  to  form  a 

iHigitive  opinion  with  respect  to  these  patients. 

We  cannot  refrain  from  dwelling  a  little  upon  this  question.  (For 
*^^rther  regarding  the  examination  of  patients  with  aphasia,  see  below.) 
^^e  must  confess  that,  in  these  cases,  we  have  found  that  the  method 
Employed  by  Lichtheim,  though  it  is  ingenious,  is  very  uncertain. 
Xjichtheim,  in  order  to  determine  whether  the  word  which  designates 
the  given  object  is  mentally  correctly  sounded,  requires  the  patient  to 
tell  how  many  syllables  there  are  in  the  word,  or  to  press  the  hand  as 
Xnany  times  as  it  contains  syllables.     It  is  assumed  that  when  an  object 
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is  presented  to  a  patient  there  arises  in  his  mind  a  conception  of 
the  sound.  What  designation  does  he  think  of  ?  I  hold  ap  a  bib 
before  him— does  he  think  "a  pocket-knife"  or  "knife?" — a  drink- 
ing-glass:  ^^a  drinking-glass"  or  a  *,' glass?" — "  handkerchief "  or  a 
"  sackcloth  ?"  I  admit  that  there  are  substances  about  which  there 
is  no  doubt,  but  one  would  be  easily  inclined  to  hold  that  the  number 
of  syllables  was  wrong,  and  yet  the  patient  thought  he  had  understood 
and  had  spoken  correctly. 

Slighter  forms  of  atactic  aphasia  manifest  only  a  slight  defect  in 
the  command  of  language :  single  words  are  omitted  or  single  words 
are  defectively  pronounced:  "doltor,"  "dolner,"  for  doctor;  "lit," 
for  lip;  I  am  "benter,"  for  better,  etc. — that  is,  there  is  a  literal 
ataxia,  syllable-stumbling.  But  often  the  patient  dwells  upon  onlj  a 
few  words,  or  only  one,  or  even  a  single  syllable,  which  is  constantly 
employed  for  everything,  as  was  the  case  with  a  patient  reported  by 
Striimpell,  and  whom  we  have  watched  for  years,  who  could  only  say, 
"bibi,  bi-bi-bi-bi-bi."     We  also  have  cases  of  paraphasia. 

An  atactic-aphasic  patient  who,  before  becoming  affected,  was » 
good  singer,  may  lose  the  power  of  singing  as  well  as  of  speaking,  and 
yet  the  "ear"  may  be  retained:  he  hears  when  he  himself  or  some 
one  else  sings  a  false  note.     But  though  the  speech  may  be  lost,  he 
may  still  retain  the  power  to  sing  the  melody  of  a  song,  and  then  it 
may  happen  that  with  the  melody  he  may  automatically  articulate  the 
words  to  which  it  belongs,  although  he  cannot  articulate  them  without 
the  melody.     In  connection  with  this  the  reader  is  referred  to  p.  550 
for  what  was  said  regarding  the  connection  between  the  complex  mo- 
tions of  speaking  and  singing. 

There  is  another  disturbance  which  plays  an  important  part  in  all 
forms  of  aphasia  and  which  presents  a  special  group  of  symptoms :  it 
is  amnesia^  amnestic  aphasia. 

The  patient  presents  a  perfect  picture  of  a  person  who  is  endeavor- 
ing to  speak  a  foreign  language  which  he  only  slightly  or  very  imper- 
fectly understands.  An  object  is  held  up  before  him  :  he  is  not  able 
to  name  it;  he  repeats  it  without  understanding  it,  or  he  remarks: 
*•  Yes,  certainly,  that  is  the  word;'*  or  he  hits  upon  the  correct  word 
through  association,  as  upon  the  number  of  fingers  held  up  before  him 
by  counting — "One,  two,  three,  four — correct:  four."  This  amnesis 
manifests  itself  only  with  reference  to  certain  kinds  of  words,  as  for 
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proper  names,  or  chiefly  for  those  representing  the  most  concrete  ideas 
(Kussmaul). 

Amnesia  can  be  mixed  with  the  different  forms  of  aphasia ;  the 
former  may  be  very  indistinct — even  for  a  time,  or  continuously,  may 
predominate  over  the  aphasia;  but  it  also  occurs  in  all  possible 
conditions  that  do  not  at  all  belong  here :  senile  dementia,  disease  of 
the  brain  of 'all  kinds,  in  convalescence  from  any  very  severe  illness, 
elc     With  Lichtheim  we  do  not  count  these  cases  as  aphasia. 

Localization  of  the  aphasic  disturbances.  The  exact  localization 
of  the  two  important  centres  of  the  understanding  and  use  of  language 
IB  one  of  the  greatest  attainments  of  recent  times. 

The  centre  for  the  complex  motions  employed  in  the  formation  of 
words,  the  motor  speech-centre,  is  located  in  the  left  third  frontal  con- 
Tolntion  (Broca) ;  lesion  of  this  point  causes  atactic  aphasia.  The 
eentre  for  the  formation  of  sounds,  the  centre  for  acoustic  recollec- 
tiona,  is  located  in  the  left  anterior  central  convolution  (Wernicke). 
The  right  hemisphere  has  nothing  to  do  with  speech,  except  when  the 
left  side  is  mutilated,  when  it  contains  these  centres  instead  of  the 
left. 

Farther,  it  is  extremely  probable,  though  it  cannot  be  regarded  as 
eertain,  that  the  centre  for  the  conception  of  writing  is  to  be  looked 
br  in  the  optic  portion  of  the  cortex  of  the  occipital  lobe  (both  sides 
or  only  the  left  ?),  and  the  motor  centre  for  writing  in  the  left  second 
frontal  convolution. 

Hence,  all  these  centres  could  lie  within  the  given  motor  and  sen- 
sory portions  of  the  cortex :  what  relation  they  sustain  to  these  we  do 
not  exactly  know.  We  may  always  conceive  of  them  as  groups  of 
cells  which  are  brought  into  connection  by  tracts  especially  "smoothed" 
by  repetition — that  is,  tracts  with  peculiarly  slight  resistance. 

Jtfode  of  Procedure  in  Testing  for  Aphasic  Disturbances, 

We  look  for  any  possible  aphasic  symptoms  whenever  there  is 
disease  of  the  brain,  'but  especially  with  any  patient  who  has  had 
an  attack  of  apoplexy,  and  particularly  when  there  is  right-sided 
hemiplegia. 

It  is  evident  that  the  examination  of  these  patients  is  often  inter- 
fered with,  either  becaose   of  their   mental   hebitude — dininess   of 
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perception— or  the  inability  to  think,  and  the  loss  of  memory  whidi 
they  exhibit.  Those  patients  can  only  be  exactly  examined  in 
ivhom  the  general  effect  of  the  injury  has  passed  off;  and  themoit 
interesting  cases  are  those  where,  after  the  indirect  collective  symp- 
toms (see,  respecting  this,  the  last  section  of  this  chapter)  bye 
disappeared,  an  aphasic  assemblage  of  symptoms  remains  behind  as 
a  unilateral  disturbance. 

In  the  first  place,  we  ascertain  whether  there  is  amnesia :  if  the 
patient  can,  we  have  him  count,  but  further  we  test  him  by  requiring 
him  to  name  objects  placed  before  him.  If  he  fails  to  do  this,  we  gire 
him  the  name  of  the  object  and  have  him  repeat  it.  If  he  can  do  so 
(either  with  or  without  apparent  understanding),  he  is  not  atacti^ 
aphasic,  but  amnesic.  It  is  to  be  remarked  that  occasionally  amnesia 
may  simulate  all:  atactic  aphasia,  word-deafness,  word-blindnes&, 
agraphia. 

We  now  proceed  to  test  for  possible  word-deafness:   by  conver- 
sation, by  requiring  the  patient  to  do  something,  as  to  touch  his  nos^^ 
or  by  directing  him  to  take  something  in  his  hand — a  knife,  pocket^ 
handkerchief,  etc.     We  must  be  careful  to  avoid  making  any  kind  c?^ 
gesture,  also  looking  in  the  direction  of  the  object  named. 

Hereupon  we  look  for  signs  of  atactic  aphasia:  requiring  hint 
to  speak  and  to  repeat ;  further  for  evidences  of  paraphasia,  literal 
aphasia.  If  the  patient  is  atactic-aphasic,  then  we  must  always  make 
the  effort  to  discover  whether  he  has  the  internal  sense  of  words  (see 
above V 

Af^er  these  things,  we  conclude  the  test  by  having  him  read  (that 
1:1^  read  with  understanding),  read  aloud,  have  him  write,  compose, 
write  fn>m  dictation,  copy.  With  persons  who  were  formerly  known 
to  have  h»d  a  musical  ear,  or  could  sing,  it  will  be  well  to  inquire 
whether  they  retain  or  have  lost  these  powers,  or,  especially,  what 
is  tb.o  TvUtion  of  the  singing  of  the  air  and  hearing  the  music  to  the 
under>t;!indiug  and  speaking  of  the  words  that  bdong  to  it. 

T:;o  vli^-i^mms  serve  :o  display  the  mutual  relations  of  the  four  cen- 
:t\>s  tv^  txioh  v^thor  ani  :o  the  so-ealled  *'  centre  of  perception."  Many 
t^nv.s  hsvo  Iven  prefxared,  of  which  we  mention  those  of  Wernicke, 
Kusji'.v.Aul.  Oh,trv.v:^  Lich:he:m. 

Viu*^  vi;jur::ft:::s  atv  refr  iisirfUl  for  stndring  this  subject  (and  we 
<*siyv;AV.Y  ?wv>«a::jead  Lwhtlieui  s).     Hiey  are  a  very  excellent  guide 
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for  examination,  for  the  clear  understanding  of  the  different  functions, 
and  as  a  stimulus  to  independent  thought.  But  they  do  not  exhibit 
the  actual  fiusts.  As  a  rule,  these  can  never  be  represented;  the 
individual  differences  are  too  great.  Charcot  rightly  distinguishes 
persons  as  those  in  whom  either  the  conception  of  sound  or  the  con- 
ception of  writing,  or  even  the  mechanical  representation  of  speech  or 
of  writing,  whichever  may  be  predominant,  serves  as  a  guide  for 
speech  and  writing  (and  likewise  for  understanding  as  well  as  the 
production  of  them).     We  assume  that  in  speaking  as  well  as  writing 

Fio.  166. 


Lichtheim's  diagram  of  aphasia.  A,  centre  for  conception  of  the  formation  of  sound 
{^A,  conducting  tract) ;  0,  centre  for  conception  of  written  characters  (o  0,  conducting 
tnci);  Mt  centre  for  the  motions  of  speech  (Mm,  the  centrifugal  motor  tract) ;  E,  cen- 
tra for  the  motions  of  writing  {Ee,  the  corresponding  motor  tract) ;  By  centre  for  con- 
otpikm  of  ideas.    The  arrows  indicate  the  direction  of  innervation. 

the  mental  conception  causes  an  innervation  of  the  centre  for  sound 
first,  and  then  this  innervates  the  centre  for  the  complex  motions  re- 
quired in  producing  the  effect  [of  speech  or  writing]  ;  and  further, 
that,  when  writing  is  seen,  it  must  first  innervate  the  centre  for  sound. 
Thus  there  results  the  understanding  of  the  writing,  and  hence  we 
can  form  a  conception  of  what  is  the  significance,  to  such  a  person,  of 
the  loss  of  the  centre  for  the  conception  of  sound :  a  lesion  of  the 
temporal  lobe.  Hence,  in  our  opinion,  if  we  add  to  Charcot's  diagram 
the  centre  of  cognitions,  with  its  manifold  relations,  it  is  the  most 
plausible :  it  includes  all  tracts  that  can  possibly  exist,  and  in  most 
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cases  of  aphasia  we  must  assume  that  in  each  individual,  while  in 
health,  some  of  the  tracts  did  not  exist.  Hence,  it  follows  that,  from 
the  character  of  the  disturbance,  whose  location  we  can  know  nothing 
of  without  an  autopsy,  much  less  locate  simply  from  the  symptoms,  we 
must  draw  a  conclusion  regarding  the  tract  from  that  one  which  the 
patient  has  made  use  of  in  health  for  the  purposes  of  speech  (in  its 
widest  sense) ;  and  further,  from  this  we  must  ascertain  what  centres 
or  tracts  are  now  cut  off. 

It  is  plain  from  this  how  difficult  it  often  is  to  judge  of  these  things 
in  an  individual  case. 

First  we  give  Lichtheim's  and  then  Charcot's  diagram.  After 
Lichtheim*s  we  add  his  brief  summary  of  the  possible  disturbance 
and  their  phenomena.  This  summary  does  not  by  any  means  give  an 
idea  of  Lichtheim's  work  upon  aphasia.  Attention  is  here  urgently 
called  to  the  special  works,  particularly  to  the  classical  writings  of 
Charcot,  Wernicke,  Kussmaul,  or  their  pupils,  and  Lichtheim. 

1.  Interruption  in  ilf,  the  centre  for  the  conceptions  of  motion  or 
the  motor  speech-centre  (atactic  aphasia). 

Lost :  (a)  volitional  speech  ; 

(b)  ability  to  repeat ; 

(c)  "      to  read  aloud ; 

(d)  "      to  write  volitionally  ; 

(e)  "      to  write  from  dictation  (e  [in  the  figure], 
the  internal  conception  of  the  word-soun<l<). 

Retained :    (/)  understanding  of  speech ; 
{g)  "  of  writing ; 

(A)  ability  to  write  from  copy. 

2.  Interruption  in  A,  the  centre  for  the  conceptions  of  the  souni 
of  words  (sensory  aphasia). 

Lost :  (a)  understanding  of  speech  ; 

(6)  *'  of  writing; 

((?)  ability  to  repeat  after  one ; 

(d)  "      to  write  from  dictation ; 

(e)  "      to  read  aloud. 
Retained :    (/)      "      to  write  volitionally ; 

(g)      "      to  write  from  copy ; 
(A)      *'      to  speak  volitionally. 
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8.  Interruption  of  MA. 
Intact :         (a)  understanding  of  speech ; 
(6)  "  of  writing ; 

((?)  ability  to  write  from  copy. 
Bat  there  is  (a)  paraphasia ; 

(6)  paragraphia  (the  same  disturbance  in  voluntary 
writing) ; 
disturbance  of  the  same  kind  in — 
(/)  repeating  after  one ; 
{g)  reading  aloud ; 
(A)  writing  from  dictation. 
i.  Interruption  of  MB:  modification  of  motor  aphasia. 
Lost :  (a)  power  of  voluntary  speech ; 

(6)       *'  *'        writing; 

— as  in  atactic  aphasia. 
Xut  intact  are  not  only 

{c)  understanding  of  speech ; 
{d)  "  of  writing ; 

(e)  ability  to  write  from  copy  ; 
but  besides  (/)      "      to  repeat  what  is  said ; 
{g)      "      to  write  from  dictation ; 
(Ji)      "      to  read  aloud. 
Interruption  of  Mm :  modification  of  motor  aphasia. 
I«ost :  All  speech  ;  everything  else  intact. 
Interruption  of  A  B. 
I*ost :  (a)  understanding  of  speech ; 

(6)  "  of  writing. 

-Oisturbed:    {d)  volitional  speech  :  parapliasia. 
lletained:    (d)         "        writing; 

{e)  ability  to  repeat  what  is  said ; 
(/)      "      to  read  aloud ; 
(ff)      "      to  write  from  dictation. 
Interruption  of  A  a. 
Xost ;  (a)  understanding  of  speech ; 

(b)  ability  to  repeat  what  is  said ; 
{c)      "      to  write  from  dictation. 
Retained :    (d)  power  of  volitional  speech  ; 
(e)       "  "         writing; 
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{/)  nnderstaading  of  writing; 
((/)  ability  to  read  alond ; 
(A)      "      to  write  from  copy. 
We  DOW  introduce  Charcot's  diagram  without  farther  ezplaiulicD. 
Apply  Lichtheim's  Case  1  to  it:    it  will  be  seen  that  in  those ciM 
which    show    that  representation   of  symptems   perfectly  (Broa't 
aphasia),  it  must  be  assumed  that  3f  is  diseased ;  hut  further,  thit  in 

Fta.MT. 


Charoot'a  disgram  of  aphnsja.     Drnrn  bf  Marie  (JVa^.  «WU.,  1 SSS).     Ha  dnigii*- 
tioDB  am  the  Bsme  as  in  Lichtheim's  diagrkin.    The  centres  are  repr«miited  as  being  in 

those  centres  or  the  cortex  wbers  they  are  to  be  looked  Tor;  the  light  halchlng  around 
A  and  Omdicatethe  general  acoustic  and  optical  field  intheoartex.  Ifotice  the  double 
arrows  upon  all  coonectlug  lines  between  A,  0,E,  if.  Also  notice  the  arrows  pointin; 
centripetsUy  toward  JTn  and  Ee,  where  the  stimulation  going  ta  M  sad  J?  causa  the 
motioDBorepeei^h  and  writing.  In  our  opinion  there  is  to  be  added  the  oentrelbr  ideas, 
which  should  have  a  twofold  oonnection  with  A,  0,  E,3£. 

health  the  connection  bad  passed  from  EtoA  only  through  M ;  and 
still  liirther,  that  for  arbitrary  innervation  of  E  it  mast  have  previously 
gone  from  M,  or  from  A  through  M. 
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As  an  addendam,  we  add  here  a  few  remarks  upon  the  diagnostic 
^ue  of  the  character  of  the  writing : 

(a)  Writing  is  the  expression  of  thought,  and  in  so  far  as  this  is 
the  case  it  is  a  very  fine  test  for  recognizing  psychical  disturbances 
of  all  kinds.     (See  the  text-books  upon  Psychiatria.) 

(h)  As  was  mentioned  above,  agraphia  belongs  to  the  group  of 
iphasic  symptoms,  and,  in  fact,  it  occurs  in  those  forms  which  are 
oompletely  analogous  to  disturbances  of  speech  in  the  narrow  sense : 
as  total,  as  partial  agraphia,  as  paragraphia,  or  literal  agraphia. 
Likewise,  it  was  previously  stated  that  a  sharp  distinction  was  to  be 
made  between  volitional  writing,  writing  from  dictation,  and  copying. 
Also,  the  loss  of  the  capacity  to  form  strictly  grammatical  sentences, 
to  make  a  correct  sequence  of  words  (agrammatismus,  akataphasia), 
shows  itself  in  the  writing  also,  or  still  better  than,  in  speaking. 

(c)  Motor  disturbance  of  the  right  upper  extremity  manifests  itself 
in  many  cases  in  a  very  characteristic  way  in  the  handwriting :  the 
iifferent  kinds  of  trembling,  ataxia,  the  different  varieties  of  writers' 
cramp.  It  is  also  worthy  of  note  that  patients  with  paralysis  agitans 
▼eiy  frequently  write  naturally  because,  as  is  well  known,  their 
trembling  ceases  when  making  intentional  motions. 

The  value  of  the  handwriting  for  diagnosis  here  consists  chiefly  in 
^6  &ct  that  we  may  recognize  early  slight  disturbances  (the  contour 
^&vy):  ataxia  manifested  by  the  strokes  going  beyond  bounds, 
^ecially  by  the  imperfections  of  the  large  letters. 

In  paralytic  dementia  the  writing,  as  well  as  the  speech,  is  ex- 

^^^ely  copious.     This  shows  the  psychical  disturbances :   delirium 

^th  exaltation  or  dementia;  there  is  agrammatismus,  akataphasia, 

^^'iigraphia,  especially  literal  paragraphia  in  an  extraordinarily  high 

^gree;    lastly,  there  may  be  motor  disturbances  of  the  upper  ex- 

^^^ties,  trembling,  ataxia. 

Sense  Organs. 

The  Eye. — In  considering  the  relations  of  the  diseases  of  the  eye 

internal  diseases,  those  in  connection  with  the  diseases  of  the 

rvous  system  are  of  very  much  the  greatest  importance. 

We  find  the  eyes,  or  the  function  of  sight,  sympathetically  affected 

diseases  of  the  nervous  system  in  a  great  variety  of  ways.     We 
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observe  disturbances  which  exhibit  the  more  ot  less  direct  reoiItB  of 
disease  of  the  nerves  or  of  the  brain.  They  are :  paralyses  (lea 
frequently  spasms)  of  the  outer  and  inner  muscles  of  the  eye;  dis- 
turbances of  the  different  qualities  of  vision  itself,  from  lesion  of  tk 
sensory  tract  at  any  point  from  the  optic  nerve  to  the  cortex ;  neuritiB 
optica  (choked  disk),  which,  on  the  other  hand,  may  itself  cause  dis- 
turbance of  vision.  Other  conditions,  which  are  coordinate  to  tiie 
diseases  in  which  they  occur,  oppose  these  conditions.  They  are  of 
extremely  varied  character.  We  mention,  as  examples :  atrophy  of 
the  optic  nerve  in  tabes  dorsalis,  multiple  sclerosis,  embolus  of  tiie 
central  artery  of  the  retina  with  simultaneous  embolus  of  the  fossa  of 
Sylvius,  syphilitic  iritis  or  retinitis  in  syphilis  of  the  brain. 

Likewise,  the  disturbances  of  the  apparatus  of  vision,  occurring  with 
am  other  internal  diseases,  may  be  either  coordinated  conditions  or 
seijuent  phenomena  of  those  diseases.  Of  the  former  eatery  we 
name  as  examples :  choroidal  tuberculosis  in  acute  miliary  tubercalosis, 
retinal  hemorrhage  in  general  hemorrhagic  diathesis  (sepsis,  pemicioos 
aniemia),  the  various  manifestations  of  syphilis,  etc.  As  a  squent 
phenomenon  we  have  embolus  of  the  retinal  artery  in  endocarditis 
aortiie  or  mitralis,  possibly  cataract  with  diabetes  mellitus,  etc. 

We  give  these  instances  in  order  to  show  in  how  great  a  variety  of 
ways  the  disturbances  of  vision  may  occur  as  symptoms  of  other  dis- 
eases. In  what  follows  we  cannot  classify  the  subject-matter  according 
to  the  points  of  view  mentioned  above.  We  rather  proceed  in  accord- 
ance with  the  course  of  an  examination  of  the  eye. 

1.  Movement*  of  the  eye. — As  is  well  known,  these  take  place,  ia 
part  at  least,  in  a  very  complicated  way,  by  the  codrdinate  action  ^ 
the  muscles  of  the  eye.     Paralysis  or  spasm  of  the  outer  muscles  rf 
the  eve  causes  a  defective  motion  of  the  eve  and  disturbs  its  binocnl*' 
motion,  which  we  designate  as  9trabUmu9.     If  the  strabismus  is  di^^ 
to  sjvHsnu  it  is  present  in  all  positions  of  the  eye :    but  if  depende^^ 
ufHMi  jv^mlysis,  then  it  has  a  different  relation.     In  slight  paralyS^ 
^vir^^sis"^  of  a  mu5cle,  strabismus  only  occurs  when  a  motion  of  the  e^' 
is  made  which  is  in  a  considerable  degree  dep^ident  upon  the  c^ 
ojH^mtion  of  the   muscle   paraiyied;   on  the   other  hand,  in  m(W^ 
inarkovi  (vinilysis^  strabismus  may  be  almost  always  present     It 
ou!y  aiv^uit  when  the  eyes  are  brooght  into  a  position  which  cC^ 
T^vuds  with  an  especially  marked  relaxation  of  the  paralyzed  mosfr — = 
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In  long-continoed  paralysis  of  one  or  more  muscles  of  the  eye,  con- 
tracture of  the  antagonizing  muscles  also  takes  place ;  in  consequence 
of  which  condition,  strabismus  is  always,  or  almost  always,  present. 
Lateral  ftrabumus  is  designated  as  divergent  or  convergenty  according 
as  there  is  a  divergence,  or  an  abnormal  convergence,  of  the  axis  of 
vision. 

The  direct  result  of  strabismus  is  double-vision,  or  diplopia.  This 
results  from  the  fact  that,  in  fixing  an  object  whose  image  only  falls 
upon  the  macula  of  the  normal  eye,  it  falls,  in  the  one  whose  muscle 
or  muscles  are  paralyzed,  to  one  side  of  the  maculp.,  and  at  varying 
distances  from  it,  according  to  the  degree  of  the  strabismus  and  the 
distance  of  the  fixed  object  from  the  eye.  In  consequence  of  the 
doable  image,  the  determination  of  the  position  of  an  object  in  space, 
and  with  it  the  judgment  of  the  patient  with  reference  to  his  own 
position,  is  disturbed.  Hence,  primarily  there  is  difficulty  in  taking 
hold  of  objects  and  in  walking ;  there  is  dizziness  (vertigo  of  the  eye), 
and  this  is  most  marked  when  there  is  diplopia  in  looking  downward 
(paralysis  of  a  rectus  inferior,  of  an  obliquus  superior).  But  after 
long-continued  strabismus  double  vision  disappears,  for  the  patient 
learns  to  voluntarily  shut  out  the  abnormal  eye. 

If  it  happens  to  be  a  case  where  there  is  paralysis  or  spasm  of  the 
moscles  of  both  eyes  which  effect  the  conjugate  motions  of  the  eyes 
(as  the  rectus  intemus  of  the  right  and  the  rectus  cxternus  of  the  left 
eye),  then  we  speak  of  paralysis  of  the  conjugate  muscles  of  the  eyes 
(or  spasm  of  these  muscles) ;  for  the  position  of  the  eyeball  we  employ 
the  designation  conjugate  deviation. 

Paralysis  of  all  or  of  almost  all  of  the  muscles  of  an  eye  results  in 
protrusion  of  the  ball — exophthalmus  paralyticus.  Marked  or  total 
paralysis  of  the  oculomotorius  produces,  beside  the  paralysis  of  the 
eye  (see  below),  also  ptosis  (depression  of  the  upper  lid),  dilatation  of 
the  pupil,  paralysis  of  accommodation  (paralysis  of  the  levator  palp. 
sop.,  of  the  sphincter  of  the  iris,  of  the  muscle  of  accommodation). 

Deviation  of  the  eye  in  which  the  paralysis  or  spasm  is  located  is 
termed  the  primary  deviation.  In  cases  of  paralysis  there  occurs  in 
the  normal  eye  a  so-called  secondary  deviation,  if  we  have  the  patient 
cover  the  normal  eye  and  then  have  him  look  with  it  at  an  oijject 
which  has  been  fixed  by  the  diseased  one.  (Upon  this  subject,  see 
works  upon  the  Eye.) 
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We  employ  our  own  individual  judgment  in  determining  a  paralysis 
of  the  muscles  of  the  eye,  by  controlling  the  position  of  the  eye  of 
the  patient  while  he  is  looking  at  a  distant  object  and  from  the  accom- 
modation, also,  especially  by  motions  of  the  ball  sideways,  upward 
and  downward ;  moreover,  we  test  the  patient  by  having  him  look 
at  objects  in  different  directions,  and  then  question  him  as  to  double 
vision  and  in  what  relation  the  objects  stands  to  one  another. 

Mode  of  procedure  in  determining  double  vision.  We  hold  up  a 
finger  about  a  metre  frotn  the  patient,  move  it  up  and  down,  to  the 
right  and  then  to  the  left,  and  hold  the  finger  steadily  in  the  position 
in  which  the  patient  has  a  double  image,  and  then  have  that  position 
described  by  him.  Then  we  suddenly  close  one  eye :  the  patient  now 
declares  which  image  has  disappeared.  In  this  way  we  determine 
to  which  eye  each  one  of  the  double  image  belongs.  Or,  we  take  a 
lighted  candle  as  the  object  of  vision,  and  alternately  cover  an  eye 
with  a  piece  of  colored  glass,  and  then,  of  course,  the  image  presented 
to  this  eye  is  colored.  (For  further  regarding  this  subject  see  works 
upon  the  Eye.) 

In  regard  to  the  significance  of  double  vision,  it  is  first  to  be  stated 
that  when  the  balls  diverge  the  images  are  crossed ;  when  there  is 
abnormal  convergence,  they  are  on  the  same  side  (on  the  side  of  the 
convergence).  All  the  rest  follows  from  what  will  now  be  said  where 
we  collate  the  function  of  individual  muscles  of  the  eye  and  the  effects 
of  paralysis. 

M.  rectus  extemus  (N.  abducens),  rolls  the  eye  outwaird.  Its 
paralysis,  according  to  its  degree,  produces  convergent  strabismus, 
which  is  manifest  either  in  looking  straight  ahead,  or  in  looking  only 
toward  the  side  whose  external  rectus  is  affected.  The  double  vision 
is  also  upon  that  side. 

M.  rectus  internus  (N.  oculomot.),  rolls  the  eye  inward,  antagoni^ 
ing  the  preceding.  When  it  is  paralyzed  the  in-rotation  of  the  ball 
is  imperfect ;  there  is  divergeiit  strabismus,  crossed  double  vision. 

M.  rectus  super.  (N.  oculomot.),  rolls  the  eye  upward  and  at  the 
same  time  a  little  inward.  Rectus  super.  +  obliq.  infer,  together 
cause  upward  motion  of  the  ball.  Paralysis  of  the  rectus  sup.,  limits 
the  motion  upward ;  the  abnormal  eye  stares  downward  and  a  little 
outward:  there  is  double  vision  when  looking  upward;  the  image 
of  the  paralyzed  eye  is  superimposed  upon  that  of  the  other. 
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M.  rectus  inferior  (N.  oculomot),  rolls  the  ball  downward  and 
slightly  inward ;  acting  with  the  obliq.  sup.,  there  is  simple  down- 
fard  motion.  Paralysis  of  the  rectus  infer. :  in  looking  down,  the 
paralyzed  eye  does  not  move,  but  remains  directed  upward  and  a  little 
OQtward;  there  is  double  vision,  with  one  image  above  the  other, 
the  lower  being  that  of  the  abnormal  eye. 

M.  obliq.  infer.  (N.  ocvlomot.),  if  it  is  paralyzed,  in  looking  up- 
ward we  have  the  action  of  the  rectus  sup.  alone :  the  eye  turns  some- 
irhat  inward.     There  is  double  vision  upon  the  same  side,  one  image 
is  above  the  other  or  they  are  side  by  side,  particularly  in  looking 
upward. 

M.  obliq.  super.  (N.  trochlearis),  if  this  is  paralyzed,  then  in  look- 
iTig  down  the  rectus  inferior  acts  alone,  turning  the  eye  somewhat 
inward.  There  is  double  vision  upon  the  affected  side,  especially  when 
looking  downward. 

Some  of  these  paralyses,  if  they  occur  singly,  can  be  easily  recog- 
^zed,  and  this  is  especially  true  of  those  of  the  recti.  But  when 
^veral  are  combined,  particularly  if  the  obliqui  are  involved,  there  is 
t)ften  the  greatest  difficulty  in  making  out  the  exact  lesion.  A  com- 
bination which  may  occur  frequently  is  a  paralysis  of  all  the  muscles 
supplied  by  the  oculomotorius,  with  which  we  may  then  also  have  the 
internal  muscles  of  the  eye  involving  the  levator  palp.  sup.  With 
ihis  total  paralysis  of  the  oculomotorius  the  eye  is  rotated  outward 
(the  action  of  the  abducens),  there  is  some  exophthalmia,  the  pupil 
is  dilated  and  remains  so  in  the  presence  of  light,  and  there  is  absence 
of  power  of  accommodation. 

By  ny9tugmu%j  or  oscillation  of  the  eyeball,  we  understand  very 
sL'ght  clonic  jerking  motions  of  the  ball.  They  are  generally  conju- 
gate. If  they  take  place  in  a  horizontal  direction,  then  we  speak  of 
horizontal  nystagmus.  It  is  often  most  distinct  in  fixing  the  eyeball, 
bat  particularly  with  marked  rotation  movements  of  the  balls  side- 
Ways  or  in  a  vertical  direction. 

The  diagnostic  significance  of  paralysis  of  the  muscles  of  the  eye 
Varies  very  much :  paralysis  of  several  muscles  of  only  one  eye  always 
points  with  considerable  probability  to  the  base  of  the  brain,  or  to  the 
orbital  fissure  and  orbit,  and  this  is  particularly  apt  to  be  the  case  if, 
9X  the  same  time,  there  is  evidence  of  a  lesion  of  the  optic  nerve  (dis- 
turbance of  vision,  unilateral  choked  disc).     Progressive  paralysis  of 
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the  muscles  of  both  eyes,  sometimes  ending  in  total  paralysis  of  these 
muscles,  indicates  a  progressive  nuclear  paralysis  (ophthalmoplegift 
externa).     It  is  diflScult  to  estimate  the  symptomatic  value  with  re{e^ 
ence  to  the  topical  diagnosis  of  conjugate  deviation.     When  it  b 
present  we  should  always  first  think  of  the  possibility  of  a  lesion  oC 
the  posterior  corpus  quadrigeminum  or  its  neighborhood ;  bat  tside 
from  this,  conjugate  deviation  occurs  with  all  kinds  of  local  disetse 
of  the  brain,  especially  if  recent.     Hence,  if  the  deviation  is  daeU^ 
paralysis,  we  infer  that  the  line  of  vision  is  toward  the  same  side, 
but  if  it  is  a  conjugate  spasm,  the  line  of  vision  is  toward  the  opponte 
side.     In  the  latter  case  the  head  is  very  often  drawn  to  that  side. 
Paralysis  of  the  oculomotorius  of  one  side  and  of  the  extremities  of 
the  opposite  side  (crossed  paralysis)  points  with  great  certainty  to  a 
lesion  of  the  crus  cerebri,  and  this  corresponds  with  paralysis  of  the 
third  nerve.     We  can  immediately  understand  this  fact  if  we  recollect 
that  the  N.  oculomotorius  dexter  passes  to  the  right  crus  cerebri  at  its 
base — that  is,  it  passes  alongside  of  the  pyramidal  tsact  belonging  tc 
the  left  side  of  the  body. 

2.  The  pupils, — We  do  not  concern  ourselves  with  those  changei 
of  the  pupil  which  belong  wholly  in  the  province  of  diseases  of  the 
eye  (especially  in  connection  with  iritis). 

We  are  to  consider  the  size,  or  the  changes  in  the  size,  wfaicl 
result  from  certain  circumstances.  When  the  iris  is  normal,  th< 
size  is  regulated  by  the  action  of  two  antagonizing  muscles :  th( 
sphincter  pupillae  (N.  oculomotorius)  and  the  dilator  pupillse  (N.  sym- 
patheticus). 

(a)  The  size  of  the  pupil.  Contracted  pupil,  myosisy  occurs  in 
health  during  sleep,  likewise  in  old  age.  Otherwise  myosis  u 
always  a  sign  which  must  awaken  suspicion,  and  indeed  is  especiallj 
frequent  in  tabes  dorsalis  (see  below,  Reflex  rigid  pupil) ;  and,  also, 
although  more  rarely,  in  progressive  paralysis.  The  degree  of  the 
illumination  also  has  a  marked  effect  upon  the  size  of  the  pupil  (if  frooi 
reflex  action  it  is  not  rigid,  see  below  under  e).  Hence,  it  is  to  b< 
examined  under  moderate  illumination.  Dilatation  of  the  pupil. 
mydriasis^  occurs  with  marked  disturbances  of  consciousness,  seven 
pain  (see  below  under  c),  with  atrophy  of  the  optic  nerve,  paralysis  o: 
the  M.  oculomotorius;  lastly,  sometimes  with  tabes  and  progressiva 
paralysis. 
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Effect  of  poisons.  Atropine,  daboisin,  cocaine,  dilate  the  pupil ; 
eserine,  pilocarpin,  morphia,  contract  it  These  effects  apon  the  papil 
are,  in  connection  with  other  symptoms,  employed  for  diagnosis  in 
cues  of  poisoning  with  any  of  these  substances. 

(6)  Inequality  of  the  pupils  sometimes  occurs  with  persons  in 
health,  also  in  people  with  unequal  refraction  in  the  two  eyes  (with 
myopia:  mydriasis;  in  hypermetropia :  myosis);  but,  otherwise, 
inequality  of  the  pupils  is  a  suspicious  symptom.  It  occurs  in  uni- 
lateral affections  of  the  brain  of  all  kinds  (thus,  especially  with 
hematoma  of  the  dura),  with  unilateral  paralysis  of  the  oculomotorius, 
of  the  opticus  (dilatation),  and  in  tabes ;  besides,  it  frequently  occurs 
in  attacks  of  migraine  (irritation,  paralysis  of  the  sympathetic  of  the 
affected  side). 

(e)  Reflex  changes  in  the  size  of  the  pupil.  The  pupil  contracts 
in  the  presence  of  light  from  the  contraction  of  the  sphincter  (the 
reflex  arc  [composed  as  follows]  :  (a)  the  optic  nerve ;  (b)  optic  tract ; 
(e)  probably  the  anterior  corpus  quadrigeminum ;  (d)  oculomotorius). 
The  test  is  made  either  in  a  light  room  by  covering  the  eye  with  the 
hand  and  then  suddenly  withdrawing  it,  or  in  a  room  with  a  dim  light 
by  quickly  going  to  the  light  (more  certain).  In  either  case  the 
patient  must  not  employ  any  accommodation,  hence  must  look  at  a 
distant  object  (see  below,  converging  motion).  It  is  best  to  test  each 
eye  singly  by  alternately  closing  one.  Sometimes  there  is  an  indica- 
tion for  testing  the  crossed  ("  consensual ")  reaction :  we  observe  the 
changes  in  the  pupil  of  the  right  eye,  while  we  vary  theiight  which 
enters  the  left,  and  vice  versd.  (Regarding  hemiopic  pupillary  reaction, 
see  below.)     In  old  age  the  reaction  of  light  is  physiologically  slow. 

Pain,  as  painful  irritation  of  the  skin  (pinching,  Faradic  brush), 
dilates  the  pupil  through  the  action  of  the  dilator.  The  reaction  is 
slower  and  less  marked  than  from  light. 

Absence  of  reaction  is  the  term  used  for  ^^  reflex  rigid  pupil "  (Erb), 
both  ^^  to  light "  and  ^^  to  pain."  This  absence  of  both  reactions  often 
goes  hand-in-hand,  especially  in  tabes,  where  Erb  in  84  cases  found 
59  instances  (=  84.5  per  cent)  of  absolutely  rigid  pupils,  or  (more 
rarely)  very  feeble  reaction.  At  the  same  time  there  was  always 
reflex  rigidity  with  reference  to  pain ;  and,  further,  in  -iT  cas<;s  (  r>2 
per  cent.)  simultaneous  myosis.  Reflex  rigidity  is  less  fr(;qu(;nt  in 
progressive  paralysis ;  bat  there  rarely  ever  occurs  any  other  abnor- 
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mality  of  the  pupils  (myosis,  mydriasis,  inequality,  slow  reaction  of 
rigidity)  in  this  condition. 

The  reaction  of  light  also  fails  in  atrophy  of  the  optic  nerve,  and 
in  complete  paralysis  of  the  oculomotorius.  But  it  does  not  &il  in 
central  blindness^  hence  not  in  cortical  hemianopsia.  Moreover,  when 
testing  in  this  case,  the  light  from  the  side  where  the  field  of  vision  is 
defective  must  be  brought  nearer,  so  that  it  may  only  fall  upon  the 
half  of  the  retina  which  is  cut  off  from  the  centre  (see  p.  669). 
Reaction  of  light  takes  place  in  the  diseased  eye  in  unilateral  optic 
atrophy  when  the  normal  eye  is  illuminated ;  on  the  other  hand, 
reaction  of  light  is  not  retained  in  the  diseased  eye  in  unilateral  com- 
plete paralysis  of  the  oculomotorius,  as  is  evident  from  the  course  of 
the  reflex  arc. 

{d)  Contraction  of  the  pupil  in  convergence  of  the  eyes,  or  from 
accommodation,  may  not  take  place  in  paralysis  of  accommodation 
(this  most  frequently  after  acute  diseases,  particularly  diphtheria), 
but  it  may  also  be  retained.  This  contraction  of  the  pupils  daring 
accommodation  has  its  chief  diagnostic  significance  in  the  fact  that  it 
must  be  avoided  when  testing  for  the  reaction  to  light  or  pain — that 
is,  it  is  generally  retained  with  reflex  rigidity  of  the  pupils. 

3.  Testing  for  the  central  sharpness  of  vision^  the  color-sense,  and 
the  field  of  vision, 

(a)  We  test  the  sharpness  of  vision  by  means  of  Snellen's  plates, 
which  contain  test-letters  of  different  sizes,  the  number  of  which  is 
represented  by  the  distance  in  metres  at  which  a  normal  eye  can  read 
the  type.  After  correcting  any  possible  anomaly  of  refraction  in 
either  eye,  they  are  placed  at  a  distance  at  which  it  can  read  the  test- 
letter  X.  The  sharpness  of  vision  is  expressed  by  a  fraction  whose 
denominator  is  the  number  on  the  plate,  and  whose  numerator  is  the 
distance  at  which  it  can  be  read.  According  to  the  above,  in  normal 
vision  the  denominator  and  numerator  must  be  alike;  the  fraction 
then  is  always  equal  to  1  (f,  f,  etc.);  instead  of  this  [the  sharpness 
of  vision  represented  by]  SV.  =  |^,  in  case  the  eye  is  diseased  we 
have  SV.  =  f ,  etc.     (For  particulars,  see  text-books  on  the  Eye.) 

As  a  matter  of  course,  if  we  discover  a  diminution  in  the  sharpness 
of  vision,  before  we  conclude  that  it  is  due  to  a  disease  of  the  nervous 
system  we  must  exclude  any  disease  of  the  refractive  apparatus 
(Here,  also,  the  reader  is  referred  to  special  works  upon  the  Eye.) 
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(6)  Testing  the  field  of  vision,  FV.,  the  "  peripheral  sight."  The 
most  exact  way  to  do  this  is  to  employ  a  perimeter.  A  substitute  for 
this  expensive  instrument,  which  can  bo  recommended  to  one  who  is 
not  a  specialist,  is  the  field-of-vision  chart,  which  has  six  straight 
lines  intersecting  each  other  at  a  point  making  angles  of  45  degrees. 
Starting  from  the  point  of  intersection,  these  lines  are  divided  into 
centimetres.  At  the  point  of  intersection  a  rod  of  definite  length 
stands  perpendicular  to  the  chart  (it  is  screwed  into  the  chart) ;  upon 
this  upright  is  a  hoop  into  which  the  person  to  be  examined  places 
his  head.  It  is  used  in  the  same  way  as  a  perimeter.  The  normal 
size  of  the  field  of  vision  for  three  or  four  healthy  persons,  with  a 
definite  length  of  the  upright,  is  placed  upon  the  chart.  (It  will  be 
shown  that  on  the  outer  side  the  field  of  vision  is  endless,  because 
the  angle  is  less  than  90  degrees  to  the  direction  of  the  line  of 
sight — ^but  of  this  no  account  is  taken.)  The  pathological  result  is 
drawn  upon  a  diagram  which  represents  the  chart  and  the  normal 
field  of  vision  on  a  smaller  scale. 

We  recognize  very  decided  disturbances  by  steadily  holding  a  finger 
about  a  half  metre  from  and  in  front  of  the  eye,  and  then  moving  the 
other  hand,  or  a  light  held  by  it,  in  every  direction  in  the  field  of 
vision.  Of  course,  in  this  case,  as  in  all  others,  we  are  to  test  each 
eye  singly.  The  great  difficulty  is  in  having  the  patient  hold  the  eye 
fixed  immovably. 

Concentric  narrowing  of  the  field  of  vision  rarely  occurs  in  organic 
diseases  of  the  brain.  It  oftener  occurs  with  multiple  sclorrmiH, 
usually  from  atrophy  of  the  optic  nerve  (see  below),  more  frer^uently 
in  neuroses ;  and  it  is  an  especially  important  symptrnn  in  hyst^fria, 
'^tranmatic  hysteria,"  but  also  in  ^^  railroad  neurosis,*'  which  is  v\mo\y 
related  to  this.  With  atrophy  of  the  optic  nerve  there  likewiHo  ortriir^ 
narrowing  of  the  field  of  vision,  which  is  concentric,  more  rarely 
in  the  form  of  a  sector.  Central  scotoma  r>ccurs  particularly  in 
alcohol-  and  tobaoco-amblyopia. 

The  result  of  semi-decussation  of  the  optic  in  the  chi;iMrn  in  the 
peculiar  symptom  known  as  homonymou*  hemianopifia  -a  flef'ect  in 
the  field  of  vision,  involving  about  half  of  it,  nytu  the  •'^mie  Hi'le  tA'  the 
body  in  both  eyes.  Fig.  168  explain.^  thl-i  c'>n  i.Mon  :  ji.  c/ifn[,hti» 
interruption  of  the  optic  tract  or  of  the  pafh  centrally  from  it.  nr, 
lastly,  a  total  destmctiim  of  the  sigh^centre  in   the  cortex   of  the 


670 


SPECIAL  DIAGNOSIS. 


occipital  lobe,  from  which  there  most  result  hemianopsia;  and, too, 
the  centripetal  conduction  of  the  half  of  the  retina  corresponding  to 
the  side  of  the  lesion  will  be  interrupted,  consequently  the  half  of  tb 
field  of  vision  opposite  the  lesion  will  be  defective.    Thus,  homonymooi 
hemianopsia  indicates  a  lesion  which  affects  the  tract  of  sight  betwem 

Fio.  168. 


Schematic  drawing  for  eicplaining  the  relation  of  the  eyes  to  vision,  and  repreeentinf 
hemianopsia.  The  direction  of  vision  of  the  two  eyes  BR  is  vexy  nearly  parallel  (tile 
eyes  being  fixed  upon  a  distant  object).  2£f  macula  latea ;  Ch,  chiasm ;  Rr,  Rl,  right 
and  Icfl  cortical  field  of  sight  (occipital  cortex).  Notice  a  kind  of  semi-decussation  in 
the  chiasm,  the  division  of  the  fibres  in  the  retime,  and  the  character  of  the  images  as 
they  appear  in  the  cortex,  ff,  a  local  disease  behind  the  chiasm ;  it  causes  hemianopsia. 
The  portion  of  the  field  of  vision  which  disappears,  and  the  cortical  field  which  does  not 
perceive  the  object,  are  hatched.  The  corresponding  tracts  are  represented  by  a  wavy 
line. 

the  chiasm  and  the  cortex.  Without  doubt,  this  tract  also  passes 
through  the  posterior  portion  of  the  posterior  cms  of  the  inner  capsule, 
and  with  ec^ual  certainty  is  in  relation  with  the  anterior  corpus  quadri- 
geminum  of  the  affected  side,  for  from  here  also  hemianopsia  may  arise, 
or,  when  there  is  lesion  of  the  corpora  quadrigemina  of  both  sides, 
there  is  blindness.     Lesion  of  a  tract  as  fiir  as  to  the  affected  corpus 
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t^oadrigeminam  causes  hemianopsic  rigidity  of  pupil  with  respect  to 

light  (see  above,  Hemianoptic  reaction  of  the  pupils — Wernicke). 

Hemianopsia  is  sometimes  made  manifest  by  the  patient  not  notic- 

I     ing  when  some  one  comes  to  his  bed  from  that  side ;  by  his  not  being 

i     startled  when  a  light  is  quickly  brought  near  him  from  the  affected 

}    aide ;  or,  in  writing,  he  does  not  see  what  he  has  written  upon  one 

side  of  a  sheet  of  paper,  etc.  - 

A  bilateral  dropping  out  of  the  nasal  half  of  the  retina,  with  bilat- 

temporal  (hence,  not  homonymous)  hemianopsia,  may  be  caused 

a  tumor  which  is  situated  close  in  front  of  or  behind  the  chiasm. 

this  case  the  two  eyes  in  some  degree  may  compensate,  by  mutual 

ion,  for  the  defect,  though,  of  course,  very  imperfectly — ^for  binocu- 

sight  is  no  longer  possible.     There  occur  other  difficulties  whose 

.ascription  does  not  belong  here. 

Subjective  sensations  of  vision  occur  in  severe  diseases  of  the  eyes 

>'itil  kinds,  but  especially  in  ansemia  (flimmering),  with  nervous  sub- 

i  ^cts.     Temporary  partial  amaurosis  has  great  significance :  a  strong 

^hliining,  generally  pronounced  unilateral  subjective  sensation  of  light, 

^^hich,  in  some  of  the  cases,  is  markedly  present  in  migraine  (migraine 

^khalmique)^  sometimes,  during  the  attack,  passing  into  hemianopsia. 

[c)  The  color-sense.     The  central  perception  of  color  is  tested  by 

means  of  skeins  of  woollen  yams  of  as  pure  colors  as  it  is  possible 

to  obtain.     The  color-sense  within  the  limits  of  the  field  of  vision — in 

other  words,  the  size  of  the  field  of  vision  for  the  individual  colors — is 

Mcertained  in  the  same  way  as  that  of  pure  white  (see  above).     It  is 

^t  without  importance  (see  text-books  upon  diseases  of  the  Eye). 

(d)  The  results  of  the  ophthalmoscopic  examination  which  are  here 
of  interest  to  us  will  be  found  in  the  Appendix. 

The  diagnostic  value  of  the  electrical  reaction  of  the  retina  cannot 
be  determined,  hence  we  pass  it  over  here. 

Searing, — Functional  test.  We  ascertain  the  distance  at  which  a 
whisper  can  be  heard  (a  healthy  person  in  a  closed  room  can  catch  it 
at  a  distance  of  about  twenty-five  metres).  We  also  employ  the  tick 
of  a  watch,  which  has  previously  been  tested  upon  healthy  persons,  to 
ascertain  the  distance  at  which  it  can  be  heard.  As  a  matter  of  course 
each  ear  is  to  be  examined  separately,  and  the  ear  not  being  examined 
is  to  be  closed.  To  this  also  extends  the  testing  of  the  behavior  of 
the  conductivity  of  the  bones :   a  normal  person  does  not  at  all  or 
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only  barely  hears  a  watch  held  near  to  the  closed  ear,  but  hears  it 
distinctly  when  it  is  brought  in  contact  with  the  skull  in  the  neigh- 
borhood of  the  ear.  Persons  with  disease  of  the  outer  ear-passage 
and  of  the  middle  ear  are  in  the  same  condition  as  those  with  normal 
ears  when  more  or  less  completely  closed:  at  a  distance  they  hear 
poorly  or  not  at  all,  but  by  the  conduction  of  the  bones  they  can  bear 
excellently  well.  On  the  other  hand,  when  the  acoustic  nerve  or  its 
terminations  in  the  tympanic  cavity  are  diseased  (nervous  deafness), 
hearing  at  a  distance  and  through  the  bones  are  both  alike  diminishei 

The  examination  with  the  ear-mirror  cannot  be  described  here.  It 
naturally  comes  into  consideration  for  the  differential  diagnosis  of 
nervous  deafness  and  of  affections  of  the  middle  ear  or  of  the  external 
ear  passages.  (Regarding  this  and  its  detailed  use,  see  the  text-boob 
upon  diseases  of  the  Ear.)  We  call  especial  attention,  from  the  funda- 
mental scientific  points  of  view,  to  the  important  electrical  examination 
of  the  acoustic  nerve  (Brenner) ;  it  is  true  that,  in  its  diagnostic  rela- 
tions, it  has  no  independent  significance. 

Apart  from  the  special  aural  point  of  view,  the  determination  of  a 
disease  of  the  ear  or  of  the  sense  of  hearing  is  of  importance  for  vari- 
ous reasons :  (a)  for  recognizing  constitutional  affections  (caries  of  tbe 
petrous  bone  in  scrofula,  tuberculosis,  middle-ear  catarrh  in  syphilis; 
see  p.  286) ;  (b)  for  recognizing  any  other  local  disease  of  the  cranium, 
or  within  the  cranium  (at  its  base),  or  of  the  brain,  which  injures  tbe 
acoustic  nerve  or  the  central  conduction  of  hearing ;  lastly,  with  ref- 
erence to  further  resulting  phenomena  of  a  disease  of  the  ear  or  tbe 
petrous  bone,  if  they  exist :  purulent  (sometimes,  also,  tuberculous) 
meningitis,  abscess  of  the  brain,  and  facial  paralysis. 

It  is  further  to  be  mentioned  that,  on  the  other  hand,  in  a  normal 
condition  of  the  hearing  apparatus  a  functional  disturbance  may  be 
caused  by  a  rheumatic  facial  paralysis,  if  it  is  located  high  up: 
from  paralysis  of  the  stapedius  muscle,  supplied  by  the  facial,  and 
predominant  development  of  the  tensor  tympani,  there  may  arise  a 
morbid  acuteness  of  hearing,  especially  for  deep  tones. 

Subjective  sensibility  of  hearing  (tingling,  ringing,  buzzing,  roaring 
in  the  ear,  etc.)  occurs  in  ansemia,  nervousness ;  further,  in  diseases 
of  this  organ  of  any  kind ;  but,  lastly,  also  in  palpable  nervous  dis- 
eases.    The  latter  are  then  generally  affections  of  the  acoustic  nerve, 
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ta  compression  or  neuritis,  or  of  its  terminations  in  the  labyrinth. 
Subjective  auditory  sensations,  as  signs  of  disease  of  the  acoustic 
nucleus  of  the  oblongata,  or  of  the  auditory  tract  in  its  central  course, 
or  of  the  auditory  centre  of  the  cortex  in  the  temporal  lobe,  are  very 
rare,  if  not  unreliable.  It  is  very  worthy  of  note  that  tinnitus  aurium 
may  sometimes  introduce  an  attack  of  migraine,  apoplexy,  or,  as  an 
aura,  an  epileptic  attack. 

Tinnitus  aurium  may  occasionally  be  combined  with  dizziness 
(zmervus  vestibularis) ;  this  is  much  the  most  pronounced  in  Meniere's 
disease.  Marked  ringing  in  the  ears  may  become  the  source  of 
sychical  disturbance. 

In  order  to  make  a  diagnosis  of  word- deafness,  or  of  sensory  aphasia, 

is,  of  course,  necessary,  as  a  preliminary  condition,  to  determine 

rhether  the  hearing  is  good. 

Lastly,  attention  must  be  especially  called  to  the  fact  that  a  uni- 

lateral  disturbance  of  the  hearing  may  have  entirely  escaped  the 

attention  of  the  patient. 

Smell. —  Testing  its  function.  For  this  purpose  we  may  employ 
camphor,  petroleum,  perfumed  spirit,  and,  as  disgusting  material, 
asafoetida ;  but  not  ammonia  or  acetic  acid,  because  even  a  very  slight 
amount  of  the  vapor  of  these  substances  may  irritate  the  trigeminus. 
Ife  first  test  one  side  and  then  the  other.  We  do  not  here  describe 
the  examination  of  the  nose  with  the  nasal  speculum. 

Anosmia  [loss  of  the  sense  of  smell]  of  neuropathic  origin  is  not 
Very  frequent.  It  occurs  in  processes  in  the  anterior  cranial  fossa  and 
the  anterior  portion  of  the  brain  which  lead  to  compression  of  the 
olfactory,  as  from  tumors,  meningitis,  hydrocephalus;  and  here  it  is 
also  due  to  compression  of  the  olfactory.  Unilateral  anosmia  has  been 
observed  as  an  associated  phenomenon  of  total  hemianaesthesia  in  lesion 
of  the  posterior  portion  of  the  internal  capsule — of  course,  on  the  side 
opposite  to  that  diseased.  But  in  exactly  the  same  way  we  may  have 
unilateral  anosmia  with  hysterical  hemiansesthesia. 

It  is  rare  to  have  anosmia  from  lesion  of  the  nerves  passing  off 
from  the  bulb  in  the  ethmoid  bone,  when  this  bone  is  fractured.  But 
it  is  always  to  be  remembered  that  the  most  frequent  cause  of  loss 
or  diminution  of  the  sense  of  smell  is  disease  of  the  nasal  mucous 
membrane.     It  is  further  to  be  noticed  that  in  old  age  anosmia  some- 
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times  occurs  without  any  notable  pathological  cause  (atrophy  of  tbe 
olfactory). 

In  very  isolated  cases  the  disturbance  is  to  be  referred  to  paralysis 
of  the  trigeminus ;  that  is,  to  the  dryness  of  the  nasal  mucous  mem- 
brane due  to  the  paralysis. 

Hyperosmia  and  osmic  parsesthesia  (parosmia)  occur  in  hysteria  and 
insanity,  and  as  an  aura  in  genuine  epilepsy. 

Regarding  the  significance  of  the  nose  as  a  point  of  departure  in 
disease  within  the  cranium,  compare  further,  pp.  358-9. 

Taste,  —  Testing  its  function.     We  test  it  for  the  recognition  of 
salt,  sugar,  vinegar,  and  quinine.     We  also  make  a  test  by  retaining 
the  same  order  of  succession  of  all  these  substances  when  saitablr 
diluted.     Then  follows  the  testing  of  a  circumscribed  portion  of  the 
tongue,  as  first  one  and  then  the  other  half  of  the  tongue,  then  the 
anterior  two-thirds  as  compared  with  the  posterior  one- third,  becanse 
the  former  portion  is  supplied  by  the  chorda,  the  latter  by  the  glosso- 
pharyngeus.     For  this  purpose  we  wipe  the  tongue  somewhat  dry, 
apply  to  it  a  very  little  of  the  [test]  fluid  with  a  glass  rod,  remove  any 
surplus  and  have  the  tongue  simply  drawn  back,  but  without  any 
further  motion.     Although  this  method  is  somewhat  doubtful,  since  a 
portion  of  the  hard  and  soft  palate,  which  cannot  be  exactly  defined, 
also  possesses  the  sense  of  taste,  yet  it  seems  practicable,  as  follows 
from  its  positive  results  in  certain  cases  of  facial  paralysis.    The 
more  exact  method  of  not  drawing  the  tongue  back  into  the  mouth 
after  the  test  substance  has  been  put  upon  it,  thus  to  eliminate  the 
assistance  of  the  palate,  has  the  disadvantage  that  then  even  persons 
in  health  can  only  imperfectly  taste. 

Ageuais  [loss  of  the  sense  of  taste]  on  one  siJe  of  the  tongue  ii 
obser>'ed  with  total  hemiansesthesia.  Unilateral  ageusis  of  the  anterior 
portion  of  the  tongue  occurs  also  from  peripheral  chordal  paralysis, 
and  this  is  tlie  case  whether  it  involves  injury  of  the  branch  of  the 
trigeminus  as  fiir  as  the  Gasserian  ganglion,  or  of  the  second  branch 
from  there  to  tlie  spheno-palatine  ganglion,  or  of  the  facial  betwi'en 
the  geniculate  g-anglion  and  the  point  where  the  chorda  is  given  off. 
or  of  the  commisural  portion  between  the  fifth  and  seventli  nerves,  the 
N.  petrosus  superf.  major.     Total  ageusis  points  to  hysteria. 

Morei^>ver,  the  fineness  of  the  taste,  as  well  as  of  smell,  varies  much 
with  the  individual. 
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I>1STURBANCBS   OF  THB  VbGBTATIVE    SySTEM    IN   NeRVOUS 

Diseases. 

^e  must  here  limit  ourselves  to  a  brief  enumeration  of  the  most 
^^portant  points. 

1.   General  Phenomena. 

The  apoplectic  habit  (short,  thick  neck,  red  face,  full  chest,  abun- 
^lant  lajer  of  fat)  decidedly  predisposes  to  hemorrhage  of  the  brain, 
*>xit  this  also  occurs  very  frequently  even  in  very  lean  and  anaemic 
Subjects.  In  other  respects  the  general  habit  does  not  predispose 
itidividuals  to  diseases  of  the  nervous  system. 

Is^ervous  diseases  affect  the  nutrition  in  a  great  variety  of  ways, 
Sometimes,  for  a  long  time,  not  at  all,  and  again  very  decidedly.  It 
depends  chiefly  upon  the  accompanying  vegetative  disturbances :  fever, 
habitus  (which  see)  and  the  various  disturbances  of  individual 
internal  organs  to  be  mentioned. 

A  tuberculous  nature  of  a  local  disease  of  the  brain,  or  of  a  menin- 
^tis  may  be  suspected  (aside  from  possible  tuberculosis  of  the  lungs, 
^rofiila,  hectic  fever)  when  the  nutrition  is  decidedly  poor.  The  same 
Aing  is  true  with  respect  to  carcinoma. 

Fever  occurs  in  diseases  of  the  nervous  system  :  (a)  if  the  disease 
^taelf  is  of  an  inflammatory  or  infectious  nature;  (5)  if  it  causes 
Vegetative  disturbances,  as  decubitus,  cystitis,  etc.,  which  in  turn 
^ve  rise  to  fever ;  (c)  in  many  cases  where  the  elevation  of  the  tem- 
J>«rature  is  supposed  to  be  of  a  neurotic  character :  in  progressive 
t^ralysis,  in  injury  of  the  cervical  spinal  cord,  which  is  not  fatal 
C^ere,  according  to  Naunyn  and  Quincke,  the  increase  in  the  produc- 
'tdon  of  heat  rises  to  44  C.  [=112°  F.]),  in  tetanus,  in  severe  epileptic 
ttacks. 

Diminution  of  temperature  is  likewise  seen  in  progressive  paralysis, 
^Emd  with  injuries  of  the  cervical  spinal  cord. 

2.  Disturbances  of  the  Respiratory  Apjyaratus, 

Nose.  Certain  affections  of  the  nose  (nasal  polypi,  enlargement  of 
the  turbinated  bones,  chronic  catarrh)  stand  in  a  peculiar,  often  causal 
relation  to  various  neuroses,  especially  to  bronchial  asthma,  to  nervous 
aiections  of  the  heart     The  nose,  through  the  ethmoid  bone,  may  be 
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the  gate  of  entran'ce  for  meningitis  or  abscess  of  the  brain ;  also,  it  is 
to  be  mentioned  that  the  nose  comes  especially  under  consideration  in 
the  diagnosis  of  syphilis. 

Larynx.  The  larynx  may  be  paralyzed.  When  there  is  anes- 
thesia of  the  larynx  we  investigate  its  nerves  and  their  centres  in  the 
bulb;  further,  hysteria  sometimes  comes  into  consideration.  See 
some  additional  remarks  regarding  the  larynx  in  the  Appendix.  We 
have  a  nervous  cough  from  simple  nervousness,  also  in  hysterii. 
Laryngeal  spasm  is  an  attack  of  nervous  cough,  which  may  occur  in 
decidedly  varying  severity  from  slight  irritative  cough  to  attach 
resembling  whooping-cough  of  the  severest  character.  It  is  prodnced 
by  irritation  of  the  vagus  by  tumors  of  the  bronchial  glands,  or  it 
occurs  in  tabes  and  hysteria. 

Dyspnoea  :  see  what  was  said  regarding  asthma  in  connection  with 
the  nose.  It  occurs  also  in  uraemia,  and  is  sometimes  the  most  promi- 
nent symptom  in  chronic  uraemia,  and  in  diabetes.  Lastly,  dyspncea 
is  caused  by  functional  and  true  paralysis  of  the  respiratory  muscles. 
With  the  latter  we  take  into  consideration  the  tracts  of  the  nerves, 
the  nerve  centres,  especially  the  respiratory  centre  in  the  bulb.  Dys- 
pnoea is  caused  also  by  tonic  and  rapidly  recurring  clonic  spasms  of 
these  muscles.  In  hysteria  there  is  great  disturbance  of  the  breath- 
ing :  extremely  rapid  superficial,  or  labored,  deep,  panting  breathing, 
and  temporary  fixation  of  the  diaphragm.  (Regarding  Cheyne-Stokes 
phenomenon,  see  p.  92.) 

The  condition  of  the  lungs  and  the  character  of  the  sputum  are 
chiefly  regarded  from  two  points  of  view :  the  determination  of  a 
tuberculosis ;  and,  because  a  connection  between  fetid  bronchitis, 
abscess  or  gangrene  of  the  lungs,  emphysema,  and  purulent  menin- 
gitis and  abscess  of  the  brain  has  recently  been  recognized. 

3.  Disturbances  in  the  Circulatory  Apparatus. 

Heart  This  has  most  important  relations  to  hemorrhages  and  em- 
bolic softening  of  the  brain :  hypertrophy  of  the  left  ventricle  favors 
the  occurrence  of  hemorrhage  (contracted  kidney)  and  valvular  endo- 
carditis. In  case  of  weak  heart,  thrombi  existing  within  the  heart 
(the  auricular  appendix),  may  cause  emboli.  Atheroma  of  the  vessels 
likewise  may  cause  hemorrhage,  emboli,  and  local  thrombosis  of  the 
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▼CBfckils  of  the  brain.    But  often  aneurism  of  the  minute  arteries  of  the 
brain  causes  hemorrhages  without  there  being  any  atheroma  of  the 
vessels  of  the  body.    Whenever  there  is  loss  of  consciousness,  but  espe- 
ctaDy  in  every  case  of  apoplexy,  and  of  paralysis,  which  is  to  be  referred 
to  the  brain,  the  heart  and  vessels  are  to  be  most  carefully  examined. 
Palpitation  and  pain  (angina  pectoris)  occur  in  organic  disease  of 
tbe  heart,  in  simple  nervousness  (heart  neuroses),  in  hysteria,  in  Base- 
f    dow's  disease,  and  in  nicotine  poisoning.     Hence  these  phenomena 
have  great  diversity  of  significance. 
Much  has  already  been  said  (p.  237ff.)  regarding  the  anomalies  of 
uency  of  the  pulse.     Temporary,  seldom  continuous,  quickening 
the  pulse  occurs  in  neuroses ;  but,  besides,  paralysis  of  the  vagus 
the  vagus  nucleus  (neuritis,  bulbar  paralysis)  quickens  the  pulse, 
ften,  also,  causes  a  gallop-rhythm  (see  p.  220). 

The  vasomotor  disturbances  are  extremely  manifold  and  interesting, 

nt,  according  to  our  present  knowledge,  are  seldom  of  diagnostic  im- 

X^rt^<^6*     There  must  be  mentioned  the  unilateral  paleness  or  redness 

of  the  head  in   many  cases  of  migraine  (hemicrania,  sympathetica 

^[)a8tica  and  sympathetica  paralytica) ;  unilateral  paleness  in  hysteri- 

^  hemianaesthesia.    We  observe  cyanosis,  coldness,  oedema,  especially 

fieqaently  in  cerebral,  sometimes  also  in  spinal  (poliomyelitis  acut.)  and 

in  peripheral  paralyses,  and  in  hysteria.     Sensations  of  heat  of  the 

skin  in  Basedow's  disease — perhaps,  also,  in  paralysis  agitans — are  to 

le  referred  to  vasomotor  influences.     Regarding  the  secretion  of  per- 

^iration,  see  p.  36f. 

Local  asphyxia  (cyanosis,  coldness)  and  spontaneous  symmetrical 
S^grene  is  observed  in  general  neuroses,  peripheral  neuritis,  but  also 
^  acute  infectious  diseases,  diabetes,  and  ergotism. 

4.  Disturbances  of  the  Digestive  Apparatus. 

Very  much  has  already  been  said  upon  this  point,  hence  reference 
^  made  to  p.  284ff. 

Ansesthesia  of  the  pharynx  may,  exceptionally,  be  evidence  of  a 
X^slpable  disease ;  it  is  a  much  more  frequent  and  important  symptom 
'^f  hysteria. 

Increase  in  the  secretion  of  saliva  occurs  in  psychoses,  idiotism,  also 

^^  bulbar  paralysis ;  in  all  three  cases — in  the  first  from  inattention, 

87 
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in  the  latter  from  simultaneous  paralysis  of  the  lips,  tongue,  and  mctf- 
cles  of  deglutition — the  secretion  sometimes  runs  out  of  the  moat^ 
But,  for  the  same  reason,  in  bulbar  paralysis  the  secretion  escape* 
from  the  mouth,  although  it  is  not  increased  in  amount.  Diminish^^ 
secretion  of  saliva  is  seen  chiefly  in  facial  paralysis  (secretory  fibres  i^ 
the  chorda  tympani). 

We  are  also  to  bear  in  mind  the  nervous  dyspepsias,  which  may 
divided  into  psychical  disturbances,  as  dyspeptic  difficulties  with  pe 
fectly  normal  digestion,  and  nervous  disturbances  of  secretion  or 
the  motor  function  of  the  stomach.     The  diagnosis  is  to  be  determini^  ^ 
by  an  examination  of  the  contents  of  the  stomach. 

As  was  previously  mentioned,  vomiting  takes  place  in  all  kinds 
disease  of  the  brain,  especially  in  those  that  develop  rapidly ;  furthe«r*5 
very  especially  in  the  course  of  diseases  of  the  cerebellum.     It  is  ak^:^ 
to  be  mentioned  that  there  is  vomiting  with  migraine  and  hysteria. 
Gastric  crises  are   attacks   of  very  severe,  often   widely-radiating 
cardialgia,  associated  with  vomiting  (hyperacidity) ;  they  are  a  pecu- 
liarity of  tabes,  and  not  infrequently  they  are  for  a  long  time  misun- 
derstood.    Intestinal  crises  (attacks  of  colic),  and  those  involving  the 
rectum  (severe  tenesmus),  are  rare  occurrences  in  tabes. 

With  a  number  of  nervous  disturbances,  especially  in  children,  we 
must  think  of  intestinal  parasites.  They  may  cause  nervous  agitation, 
marked  nervousness,  attacks  like  migraine,  and  spasms.  It  is  not 
unimportant,  although  very  infrequent,  that  the  taenia  solium  may 
infect  the  subject  who  has  it  with  cysticercus  [cellulosae]  :  thus,  some- 
times, cysticerci  may  develop  in  the  brain,  in  the  eye. 

Habitual  constipation  is  especially  frequent  in  all  kinds  of  diseases 
of  the  spinal  cord.  Marked  retentio  alvi  is  very  often  dependent 
upon  weakness  or  paralysis  of  the  abdominal  muscles,  perhaps  from 
abdominal  pressure. 

Incontinentia  alvi  is  partly  the  result  of  inattention  on  the  part  of 
idiots,  the  insane,  those  who  are  unconscious ;  on  the  other  hand,  it  is 
evidence  of  paralysis  which  either  only  manifests  itself  by  the  fact  that 
the  stool  cannot  be  retained  long  after  the  first  sense  of  desire,  or  that 
only  the  fluid  stool  cannot  be  held  back ;  lastly,  that  solid  as  well  as 
thin  stool  passes  each  time.  This  disturbance  may  occur  from  inter- 
ruption of  the  reflex  arc  centripetally  from  the  rectum  to  the  lumbar 
portion  of  the  spinal  cord,  and  thence  again  to  the  sphincter  muscleSy 
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or  by  interruption  of  the  tracts,  centripetal  and  centrifugal,  between 
tie  lumbar  cord  and  the  brain  (voluntary  defecation).  Involuntary 
Marge  of  the  stool  likewise  takes  place,  particularly  in  spinal 
diseases  both  of  the  lumbar  cord  and  of  the  portion  above  it.  In 
tie  latter  case  the  discharge  seems  to  be  regulated  by  the  absence  of 
f^flex,  but  without  the  influence  of  the  will ;  on  the  other  hand,  in 
rfestraction  of  the  lumbar  cord,  the  reflex  as  well  as  the  voluntary 
^fluence  is  annulled :  the  sphincter  is  relaxed,  the  scybala  escape  as 
^hej  are  carried  down  from  the  intestine.  The  same  thing  is  also 
observed  in  very  great  prostration. 

5.  Disturbances  of  the  Urinary  Apparatus, 

Oliguria,  anuria,  also  polyuria,  may  temporarily  afiect  hysterical 
patients.  Polyuria  (diabetes  insipidus)  and  also  glucosuria  are  ob- 
served temporarily  or  continuously  with  local  diseases  of  the  oblongata, 
for  a  very  short  time  in  tabes,  and  when  there  is  considerable  increase 
of  the  intracranial  pressure.  On  the  other  hand,  in  genuine  diabetes 
mellitus  there  are  observed  a  number  of  nervous  disturbances :  neural- 
gia, neuritis,  deep  disturbances  of  the  nutrition  of  the  skin  and  the 
subcutaneous  cellular  tissue,  and  coma  which  appears  either  slowly  or 
suddenly  like  apoplexy. 

Cystitis,  from  the  slightest  to  the  most  severe  form,  is  observed 
when  there  is  diflSculty  in  emptying  the  bladder  (which  see),  and  espe- 
cially (but  not  exclusively)  after  the  use  of  the  catheter.  It  is  par- 
ticularly an  important  and  frequent  complication  of  myelitis  transversa 
and  of  tabes. 

Further  particulars  regarding  the  condition  of  the  urine  are  given 
in  connection  with  the  urinary  apparatus  itself. 

Involuntary  passage  of  the  urine  occurs  in  the  insane,  with  idiots, 
in  the  state  of  unconsciousness,  in  severe  diseases  of  any  sort ;  fur- 
ther, as  a  special  form  of  disease  in  enuresis  nocturna. 

Retentio  et  incontinentia  urince,  however,  have  an  especial  role. 
With  the  former,  the  patient,  when  urinating,  must  press  or  wait  a 
little,  when  the  urine  gradually  comes  in  the  ordinary  way,  or  else  it 
escapes  very  slowly  in  a  small  stream,  or  the  bladder  cannot  empty 
itself  at  all  and  the  catheter  must  be  used.  Incontinence  often  first 
manifests  itself  as  under  reflex  control,  but  the  urine  is  passed  inde- 
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pendentlj  of  the  will,  or  simultaneously  with  retention  there  is  an 
after-trickling,  or  an  escape  of  the  urine  while  laughing,  coughiag,  or 
in  severe  cases,  as  ischuria  paradoxa :  the  bladder  is  not  completelj 
emptied,  sometimes  remains  always  abnormally  full,  but  from  time  to 
time  some  of  its  contents  escape ;  in  the  most  severe  cases  the  arine 
trickles  continually  from  the  constantly-full  bladder.  In  the  latter 
cases  there  is  complete  paralysis  of  the  bladder  (generally  of  the 
detrusor  as  well  as  of  the  sphincter). 

An  involuntary  passage  of  urine  which  is  under  reflex  control  re- 
quires an  intact  reflex  arc :  (a)  healthy  mucous  membrane  of  the 
bladder;  (6)  sensitive  muscle;  (c)  nerves;  (d)  lumbar  spinal  cord; 
{e)  muscles  of  the  bladder — hence  it  occurs  with  an  intact  lambtr 
cord,  but  one  which  is  cut  off  from  the  brain :  myelitis  transversa 
dorsalis,  cervicalis,  or  traumatic  and  other  spinal  transverse  lesion. 
We  meet  with  complete  paralysis  of  the  bladder  chiefly  in  lesions  of 
the  lumbar  cord.  All  kinds  of  bladder  disturbance  occur,  from  the 
slightest  to  the  most  severe,  in  tabes.  Differential  diagnosis  comefl 
chiefly  into  consideration  from  the  fact  that  disturbances  of  the  bladder 
are  absent  in  multiple  neuritis  (as  against  tabes) ;  further,  in  amyo- 
trophic lateral  sclerosis,  polio- myelitis  (as  against  myelitis). 

We  have  still  to  mention  the  [frequent,  but  not  invariable]  invol- 
untary passage  of  urine  in  attacks  of  genuine  epilepsy ;  it  is  wanting 
in  hystero -epilepsy,  and  so  it  is  important  for  differential  diagnosis. 

Bladder  crises  (painful  tenesmus)  are  observed  in  tabes. 

Lastly,  it  is  to  be  cited  that  the  most  varied  conditions  of  irritation 
of  the  penis  (especially  phimosis)  may  lead  to  enuresis,  pollution, 
other  nervous  disturbances  of  various  kinds. 

6.  Disturbances  of  the  Genital  Apparatus. 

The  various  anomalies  of  the  male  genital  function  may  be  almost 
entirely  (with  the  exception  of  azoospermia  and  aspermatism)  func- 
tional and  organic,  and  in  the  latter  case  again  may  rest  upon  a  ner- 
vous as  well  as  some  other  form  of  disease.  From  the  standpoint  of 
diagnosis  of  nervous  diseases  the  decline  of  the  genital  function  is 
chiefly  of  importance  in  tabes,  as  against  chronic  multiple  neuritis. 
On  the  other  hand,  differential  diagnosis  from  neurasthenia  spinalis  is 
often  necessary,  and  it  is  to  be  remembered  that  in  the  latter  disease 
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there  may  also  be  long-continued  marked  functional  disturbance  of  the 
>cti?itv  of  the  sexual  function. 

Of  the  female  genital  apparatus  very  little  needs  to  be  said  here. 
An  energetic  reaction  has  taken  place  against  the  etiological  relation, 
fcrmerly  very  strongly  claimed,  between  anatomical  disturbances  and 
iijBteria,  which  reaction,  in  turn,  is  going  too  far.  In  our  opinion, 
there  is  no  doubt  that  in  women  diseases  of  a  sexual  character  may 
^ismse  hysteria,  certainly  more  than  other  conditions  which  tend  to 
"Weaken  the  nervous  system  do. 

The  so-called  painful  ovary  or  ovarian  hyperaesthesia,  sensitiveness 
Df  the  hypogastric  region,  especially  on  the  left  side,  to  pressure  upon 
this  spot  (which  has  nothing  to  do  with  the  ovary)  is  not  unimportant 
in  hysteria  and  sometimes  causes  an  hysterical  spasm ;  also  [pressure] 
Bometimes  arrests  an  existing  attack  [Charcot].  Similar  hystero- 
genous  zones  may  exist  in  other  regions  of  the  body  in  hysterical 
subjects. 

7.  Disturbances  of  the  Skin, 

A  number  of  diseases  of  the  skin,  apart  from  the  special  province 
of  dermatology,  rest  upon  a  neurotic  basis,  as  herpes,  sometimes  prob- 
ably also  pemphigus ;  further,  the  so-called  glassy  skin ;  at  any  rate, 
each  of  these  may  be  regarded  as  a  disease  of  the  peripheral  nerves. 
Herpes  zoster ^  especially  when  it  involves  the  intercostal  nerves,  has 
a  special  significance :  it  has  its  origin  in  compression  of  the  spinal 
cord,  in  tabes,  meningitis  spinalis  (here  probably  entirely  from  the 
roots  of  the  nerves),  in  disease  of  the  spinal  ganglion,  and  in  peripheral 
neuritis,  in  all  these  cases  generally  associated  with  neuralgic  pains. 
But  herpes  also  occurs  in  the  region  of  any  other  nerves,  as  the  tri- 
geminus. 

Regarding  herpes  labialis,  etc.,  see  under  acute  general  diseases, 
p.  50. 

In  all  diseases  of  the  nervous  system  we  must  search  carefully  for 
any  evidences  of  syphilis,  not  only  upon  the  skin  but  also  in  the  other 
organs  which  come  under  consideration. 

Regarding  local  perspiration  (see  p.  38)  we  sometimes,  although 
rarely,  have  local  anidrosis.  Among  the  laity  the  loss  of  perspiration 
of  the  feet  plays  an  important  part  as  the  supposed  cause  of  a 
number  of  diseases,  particularly  spinal,  as  tabes ;  it  is  probably  a  con- 
secutive, and  in  itself  an  indifferent,  phenomenon  of  this  disease. 
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Hemorrhages  of  the  skin  occur  spontaneously  in  hysteria,  as  curi- 
osities ;  punctiform  ecchymoses  may  be  observed  upon  the  face,  chiefly 
in  the  neighborhood  of  the  eyes  after  epileptic  attacks.  Here,  also, 
we  more  frequently  have  hemorrhages  in  the  conjunctiva.  Hemor- 
rhages into  the  subcutaneous  tissues  take  place  after  injuries  received 
during  an  epileptic  attack.  The  significance  of  hemorrhages  into  the 
skin  and  subcutaneous  cellular  tissue  of  the  head  (especially  about  the 
eyes,  and  of  the  nose  in  fracture  of  the  base  of  the  skull),  is  tretted 
of  in  the  works  upon  Surgery. 

Decubitus  is  an  ulceration  of  the  skin,  then  of  the  subcutaneoos 
tissue  and  sometimes  of  the  deeper  tissues,  and  even  of  the  bone 
itself.  It  occurs  in  dependent  portions  of  the  body  upon  which  the 
patient's  weight  rests,  and  particularly  where  the  skin  covers  bony 
prominences,  as  the  sacrum,  the  heels,  the  scapulae.  Want  of  clean- 
liness, and  lying  upon  the  sacrum,  especially  when  there  is  inconti- 
nence of  stool  and  urine,  are  very  marked  exciting  causes. 

1 .  Decubitus  acutus  (malignus).  It  at  first  manifests  itself  as  an 
erythema  exudativum,  then  vesicles  are  generally  formed,  whose  bases 
become  necrotic,  from  which  the  destruction  proceeds  rapidly  both  in 
area  and  depth.  Pressure  and  filth  are  marked  causes,  but  pressure 
alone  may  produce  the  ominous  exudative  erythema,  as  on  the  inner 
sides  of  the  knees  when  pressed  together  in  cases  of  adduction  con- 
tracture, where  we  once  saw  an  enormous  decubitus  acutus  form  in  a 
few  days.  Decubitus  acutus  has  been  seen  by  Charcot  in  hemiplegia 
upon  the  posterior  portion  of  the  paralyzed  side  two  to  four  days  after 
an  attack  of  apoplexy.  We  have  observed  it  only  in  severe  diseases 
of  the  spinal  cord. 

2.  Ordinary  decubitus  occurs  only  when  the  body  lies  so  that  pres- 
sure is  made  upon  one  place  and  with  the  concurrence  of  uncleanness; 
it  may  be  entirely  prevented  by  proper  care.  It  also  begins  as  an 
erythema,  or  in  the  form  of  a  few  pustules,  or  a  cutaneous  hemor- 
rhage. It  occurs  in  all  organic  paralyses,  also  in  any  kind  of  cachexia, 
if  care  is  not  taken  to  prevent  it. 

Mai  perforant  [perforating  disease  of  the  foot]  is  a  destruction  of 
the  skin  and  deeper  parts  of  the  foot,  especially  of  the  heel  [sole?]. 
It  occurs  in  tabes,  in  progressive  paralysis,  also  in  diabetes.  Recently 
ulcerations  of  the  skin,  or  subcutaneous  tissues  in  syringo-myelitis  d 
the  cervical  cord  have  been  observed  (Scholtse). 
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Growth  of  hair  is  a  very  notable  anomaly  dependent  upon  a  neu- 
rosis. But  these  changes  have  no  independent  diagnostic  signifi- 
cance. 

The  nails  readily  become  claw-like,  angular  and  brittle  in  long-con- 
tinued severe  peripheral  paralysis. 

8.  Bones  and  Joints. 

We  observe  the  arrest  of  growth  of  bones  after  severe  central  paral- 
ysis during  the  period  of  childhood,  and,  likewise,  after  polio-myelitis 
acuta  it  is  generally  more  marked  than  after  encephalitis.  Abnormal 
britdeness  of  the  bones  is  frequently  seen  in  tabes.  In  severe  syringo- 
xnyehtis  of  the  cervical  cord,  there  are  severe  trophic  disturbances  of 
the  bones,  as  fractures,  periosteal  inflammations  with  separation  of 
sequestrum. 

Arthropathia  of  all  kinds  are  to  be  observed  in  diseases  of  the 
nervous  system :  1.  Organic  arthropathia,  seldom  in  recent  hemi- 
plegia, occurring  more  frequently  as  stiffness  of  the  joints,  is  easily 
confounded  with  stiffness  and  sensibility  from  contracture.  It  occurs 
in  old  hemiplegias,  and  is  also  to  be  observed  as  serous  effusion  with 
periarticular  swelling  or  as  severe  deforming  arthritis,  also  causing 
new  formation  ;  both  the  latter  occur  in  tabes. 

2.  Joint  neuroses  occur  as  painful,  occasionally  exacerbating  affec- 
tions of  the  joint,  sometimes  with  points  of  pressure,  stiffness,  and 
contracture,  the  two  latter  disappearing  under  narcosis,  but  without 
any  sign  of  organic  disease. 

Under  the  name  of  acromegalia,  Marie  has  recently  described  a 
peculiar  disease,  which  consists  in  a  giant-like  enlargement  of  the 
feet,  hands,  nose,  inferior  maxilla,  and  certain  parts  of  the  skeleton, 
dependent  entirely  or  chiefly  upon  hypertrophy  of  the  bones. 

THE   DIAGNOSTIC   VALUE   OP   THE    SYMPTOMS    IN   NERVOUS    DISEASES. 

In  diseases  of  the  nervous  system  the  individual  phenomena  combine 
to  form  complexes  of  symptoms  in  so  manifold  a  way  (much  more  than 
in  the  diseases  of  any  other  organ-system),  that  the  representation  of 
only  the  most  important  possible  combinations  would  very  much  ex- 
ceed the  limits  of  a  brief  work  upon  diagnosis.  Moreover,  for  the 
introductory  study  of  individual  diseases,  we  must  confess  that  we 
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think  the  method  of  special  pathology  which  compactly  presents  the 
|uctnre  of  disease  on  the  lines  of  etiology,  anatomy  and  symptoms  is 
&r  preferable  to  the  introduction  of  such  minutiae  into  a  text-book 
upon  diagnosis,  as,  if  this  and  that  phenomena  is  present,  then  the 
disease  is  so-and-so ;  but  if  we  have  this  and  that  other  phenomena, 
then  it  is  some  other  disease.  For  this  reason  we  add  here  only  a  few 
general  remarks. 

In  diseases  of  the  nervous  system  much  more  than  in  those  of  the 
rest  of  the  organism,  the  impression  stands  out  distinctly  that  we  in 
reality  have  to  estimate  the  phenomena  found  in  a  patient  in  two 
wavs.     We  must  ask  ourselves : 

(a)  What  are  the  portions  of  the  nervous  system  whose  disease, 
judged  by  their  nature  and  location,  has  caused  or  can  cause  the  pres- 
ent phenomena  ?  This  proceeds  upon  our  knowledge  of  the  anatomj, 
physiology  and  pathological  physiology  of  the  nervous  system,  which 
we  must  acquire  as  perfectly  as  possible. 

{h)  Does  the  picture  formed  by  all  the  symptoms  correspond  with 
any  disease  with  which  we  are  now  acquainted?  Then  comes  the 
further  question : 

(c)  What  light  does  the  etiology,  development,  and  course  of  the 
disease  throw  upon  its  nature,  and  sometimes  also  upon  its  location! 

The  lines  of  thought  designated  by  (a)  and  (J)  closely  interlock ; 
generally  both  are  employed  in  a  single  case.  In  certain  diseases, 
indeed,  we  are  wholly  or  almost  wholly  directed  to  the  latter,  (6),  which 
is,  so  to  speak,  unscientific,  particularly  in  certain  general  neon^es 
or  functional  diseases  (regarding  which,  see  below).  On  the  other 
hand,  we  are  fortunately  able,  in  local  diseases  of  the  brain,  of  the 
spinal  cord  and  of  the  peripheral  nerves,  to  proceed  upon  an  almost 
purely  anatomico-physiological  basis. 

In  order  to  make  a  diagnosis  of  the  location  of  a  local  disease, 
besides  the  special  knowledge  requisite  for  such  a  discrimination, 
one  must  have  a  certain  amount  of  practice  in  making  combinations, 
of  which  the  ability  to  keep  in  mind  the  topography  must  form  the 
basis.  (Let  it  be  here  once  more  repeated  that  our  prdiminarr 
anatomical  remarks  do  not,  by  any  means,  contain  all  that  has  been 
positively  determined  and  is  interesting  to  know,  but  are  rather  for 
the  purpose  of  instruction  in  topographical  thinking).  We  adrise 
the  beginner,  who  wishes  to  train  himself  in  this  department,  to  begin 
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witli  the  stady,  for  instance,  of  peripheral  facial  paralysis,  the  different 
||         combinations  of  paralysis  of  cranial  nerves  at  the  base  of  the  brain, 

ud  then  to  stady  the  groap  of  symptoms  in  the  cerebral  centres. 
In  order  to  arrive  at  a  conclusion  regarding  the  location  of  a  local 

disease  it  is  recommended,  as  the  result  of  experience,  that  we  should 

always  attempt  to  trace  the  different  phenomena  back  to  a  focus;  but 

^^  is  evident  that  sometimes  there  will  be  several  foci.     Moreover,  the 

probability  that  there  is  only  one  focus  varies  with  the  supposed  nature 

of  the  disease ;  thus,  for  instance,  a  glioma  almost  always  occurs  as  a 

single  tumor,  while  metastatic  cerebral  abscesses  are  generally,  and 

Arombotic  foci  of  softening  very  often,  multiple. 

In  regard  to  local  diseases  of  the  brain  we  are  to  distinguish 
between  the  general  phenomena  as  respects  the  brain,  and  the  local 
symptoms.  The  general  brain  symptoms  are  essentially  those  relating 
to  increased  intracranial  pressure,  and  may  comprise  : 

(a)  Psychical  disturbances  (affecting  the  clearness  of  consciousness, 
of  intelligence,  the  subjective  condition). 

{b)  Pain  in  the  head;  dizziness;  rigidity  of  the  pupils;  spasms; 
certain  phenomena  of  organic  life,  as  diminution  of  the  pulse,  vomit* 
ing,  etc. 

'  Affections  that  develop  rapidly  and  are  of  limited  extent,  espe- 
cially hemorrhages,  also  other  disturbances  occuring  suddenly,  as 
emboli,  usually  produce  the  most  pronounced  general  phenomena. 
We  call  the  sudden  loss  of  consciousness,  sometimes  combined  with 
one  or  other  of  the  phenomena  mentioned  above,  an  apoplectic  attack. 

The  local  symptoms  are  divided  into  direct  and  indirect:  the 
former  are  dependent  upon  disturbances  of  the  centre  and  the  tracts 
which  are  regarded  as  irremediable,  the  latter  are  caused  by  all  sorts 
of  disturbances  (commotion,  "collateral  oedema,"  anaemia,  etc.)  in  the 
neighborhood  of  the  elements  that  are  really  injured — disturbances 
which  may  again  disappear,  and  which,  after  a  hemorrhage  or  emboli, 
always  disappear  in  the  course  of  months,  so  that  only  the  direct  local 
symptoms  caused  by  the  disturbance  itself  then  remain.  With  local 
growths  which  develop  slowly,  as  tumors,  these  indirect  local  symptoms 
may  often  change,  or  they  may  permanently  remain.  In  the  spinal 
cord,  when  there  are  local  diseases,  the  general  phenomena  do  not 
usually  play  such  an  important  role,  and  we  may  not  here  be  able 
sharply  to  separate  the  direct  and  indirect  local  symptoms. 
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But  in  all  diseases  of  the  nervous  system  all  possible  disturbances 
in  the  rest  of  the  organism  contain  diagnostic  points,  and  come  espe- 
cially under  consideration  in  local  diseases  of  the  brain  and  spinal 
cord  for  forming  a  judgment  as  to  the  nature  of  the  local  trouble.  We 
compare  what  was  said  upon  this  point  in  the  chapter  on  vegetative 
disturbances ;  but,  especially,  we  must  never  fail,  in  every  disease  of 
the  brain  and  spinal  cord,  to  take  into  consideration  the  possibility  of 
the  syphilitic  nature  of  the  disease  (when  there  is  the  slightest  sus- 
picion of  syphilis  the  treatment  is  to  conform  to  it). 

Under  the  anatomical  diseases  of  the  nervous  system,  in  everj 
respect  the  so-called  systemic  diseases  have  a  special  place.  In  these 
conditions  the  disease  in  the  nervous  substance  is,  with  more  or  less 
regularity,  always  concerned  only  with  certain  elements,  which  sys- 
tematically (in  Flechsig's  sense,  see  below)  belong  together,  while  other 
portions,  even  lying  very  close  to  the  diseased  ones,  remain  entirely 
healthy :  the  disease  does  not  lay  hold  of  the  entire  region,  and  thus  it 
stands  in  sharp  distinction  from  the  inflammatory  diseases  and  all  new 
formations.  But  even  though  the  systemic  disease  lays  hold  upon  ele- 
ments of  the  same  function  (and  indeed  always  the  symmetrical  po^ 
tions  of  the  two  sides ;  and  these  are  generally,  although  not  always, 
of  the  same  severity  upon  both  sides),  it  always  produces,  at  le^ 
in  its  main  features,  a  like  combination  of  symptoms.  If  several 
systems  are  affected  with  disease  at  the  same  time,  then  we  speak  of 
the  combined  system-disease.  Amyotrophic  lateral  sclerosis  furnishes 
the  most  clear  picture  of  a  combined  system-disease  which  may  affect 
the  whole  cortico-muscular  conducting  tract  from  the  cortex  to  the  mus- 
cles, but  always  leaves  all  the  rest  entirely  intact.  We  advise  every 
one  to  begin  the  study  of  the  system-diseases  with  this  remarkable 
one. 

Recently,  aside  from  the  systematic  nerve-trunk  degenerations,  we 
speak,  also,  of  systematic  nuclear  degeneration,  in  that  we  have 
somewhat  modified  the  idea  of  the  system  which  was  employed  by 
Flechsig  only  for  the  bundles  of  fibres  which  showed  similarity  by 
the  point  of  time  when  their  medullary  sheath  was  formed  (and  which 
"  appeared  to  be  intercalated  between  apparatus  having  objects  of 
equal  value  ").  Hence,  and  not  incorrectly,  we  designate  the  disease 
itself  as  systematic  when  it  involves  ^^  apparatus  having  objects  of 
equal  value.** 
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In  concIasioQ,  we  make  a  few  farther  remarks  regarding  the  differ- 
ential diagnosis  of  functional  and  anatomical  diseases  of  the  nenroas 
T^em ;  this  differential  diagnosis  is  often  so  extremely  easy  that  the 
question  does  not  arise  at  all,  bat  sometimes  it  is  extremely  difficalt 
Hie  points  of  departure  for  the  differential  diagnosis  are  arranged  in 
four  categories : 

1.  The  first  question  always  is  whether  the  general  picture  entirely 
corresponds  with  a  local  disease,  or  an  anatomical  or  functional  disease. 
Xt  is  to  be  remarked,  however,  that  hysteria  may  sometimes  exactly 
^imalate  a  local  disease  of  the  brain. 

2.  There  are  certain  symptoms  of  palpable  disease  that  are  entirely 
^mistakable.  These  are :  the  reaction  of  degeneration  (or  rapidly 
deyeloped  and  very  decided  atrophy  and  laxness  of  the  paralyzed 
muscles  (compare,  further,  what  was  said  on  p.  493  regarding  atrophy 
in  hysterical  paralysis) ;  choked  disc  and  reflex  rigiflity  of  pupils  are 
also  symptoms.  Not  absolutely  certain,  although  pointing  quite 
decidedly  to  a  palpable  disease,  are :  absence  of  tendon  reflex ;  in 
unilateral  affections,  the  unilateral  absence  of  abdominal  reflex,  and 
very  marked  disturbance  of  the  bladder. 

3.  There  is  one  almost  certain  sign  of  functional  disease :  a  sudden 
return  to  a  perfectly  normal  condition  after  long  persistence  of  a  dis- 
eased condition,  or  the  sudden  occurrence  of  new  and  different  phe- 
nomena with  the  disappearance  of  those  previously  existing.  There 
are  other  signs  of  functional  (hysterical)  diseases  which,  in  combina- 
tion, cannot  mislead;  these  are  the  stigmates  hysteriques  (Charcot)  : 
hysterical  hemiansesthesia,  concentric  limitation  of  the  field  of  vision, 
characteristic  spasms,  sometimes  hysterogenic  zones. 

4.  As  regards  cerebral  symptoms,  marked  development,  or,  on  the 
other  hand,  the  absence,  of  a  disturbance  of  the  sensorium  and  the  in- 
telligence, decides  the  question.  Also,  continuous  fever  and  rapid 
decline  of  strength  indicates  an  anatomical  disease. 
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Wb  present  here  a  very  brief  sketch  regarding  the  examination  of 
the  larynx  with  the  mirror  and  the  revelations  of  the  ophthalmoscope, 
so  far  as  they  are  related  to  internal  diseases,  especially  to  the  diseases 
of  the  nervous  system.  Lastly,  there  follows  a  review  of  the  life  his- 
tory of  those  pathogenic  bacteria  which  have  any  part  in  the  diag- 
nosis of  internal  diseases. 

We  pass  over  entirely  the  examination,  with  the  mirror,  of  the  nose 
and  ears,  because  these  pertain  chiefly  to  the  diseases  of  these  organs 
themselves,  and  are  very  rarely  of  significance  for  recognizing  any 
other  diseases.  Besides,  with  reference  to  the  latter  view,  we  have 
already  (pp.  573  and  575)  referred  to  the  diseases  of  the  nose  and  ears 
which  do  sometimes  come  under  consideration. 

1.  Laryngoscopic  Examination  of  the  Larynx} 

Instruments  and  sources  of  light,  Turck*s  reflector  with  a  head- 
band is  most  frequently  recommended  for  illuminating  the  throat.  As 
the  laryngeal  mirror  we  employ  a  round  mirror,  with  a  diameter  of  20 
to  25  mm.,  fixed  to  a  staff  at  an  angle  of  120  to  125  degrees.  The 
stair  is  fixed  to  a  handle  or  it  is  screwed  into  a  handle  prepared  for  it. 

For  a  source  of  light  we  may  employ  any  sufiiciently  powerful  oil- 
or  gas-lamp.  The  lamp  is  placed  close  'to  the  head  of  the  person  to 
be  examined,  so  that  the  light  from  the  reflector  is  thrown  at  the 
smallest  possible  angle  into  the  throat  of  the  person  being  examined. 
If  it  can  be  had,  sunlight  is  better  than  artificial  light.  It  is  employed 
either  in  such  a  way  that  the  patient  sits,  with  his  eyes  closed,  facing 
the  sun,  and  the  light  is  allowed  to  fall  directly  into  the  throat  or  so 
that  the  sunlight  is  thrown  by  the  reflector  into  the  throat.     If  the 

1  Let  it  be  distinctly  understood  that  the  above  only  contains  the  most  essential 
point*  which  are  of  use  in  the  examination  itself.  They  cannot  and  should  not  take 
tbe  pUoe  of  the  itudy  of  these  subjects  in  a  medical  course. 
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sunlight  is  glaring,  wo  employ  a  epecial  mirror  with  a.  longer  focus  (or 
a  plane  mirror),  because  the  ordinary  reflector  would  make  a  ino  glsr- 
ing  light,  and  sometimes  even  produce  an  uncomfortable  sense  nf  li-nl 
in  the  throat.  Electric,  magnesium,  and  other  lights  are  al  prwL-iil 
too  expensive  to  take  the  place  of  sunlight. 

In  making  the  examination  we  sit  directly  in  front  of  the  patinlt 
have  him  open  hia  mouth,  sot  the  reflector  at  the  proper  angle,  ikm 
warm  the  laryngeal  mirror  a  little  over  a  spirit-lamp  (testing  its  IM- 
peralure  by  placing  it  against  the  hack  of  the  hand),  have  the  patint 
put  out  the  tongue,  seize  it  with  a  napkin  or  handkerchief  and  dmr 
it  out  [as  far  us  possible.  It  is  well  to  have  the  head  thrown  (]iiH> 
well  buck.].  Holding  the  mirror  as  one  would  a  pen,  it  is  to  be  tlovlf 
and  carefully  introduced  into  the  mouth,  and  then  the  patient  re<iQimi 
to  distinctly  pronounce  "se,"at  the  same  time  giving  the  proper  dinfr 
tion  Ut  the  mirror  as  it  is  pushed  as  far  back  as  possible  into  ihc  phtt- 
yngeal  cavity,  slightly  pressing  up  the  soft  palate.  The  parts  are  noir 
brought  into  view  by  elevating  the  mirror,  depressing  it,  lurnlnt*  it 
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Laryngoaoopio  view  of  tha  larynx  during  quiet  brctthing  (ilUr  Ilir 
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now  to  the  right,  then  to  the  left,  and  revolving  it,  both  daring  <| 
respiration  and  phonation. 

The  mirror  must  be  most  scrupulously  cleaned  with  every* 
tion.     It  is  not  necessary  to  employ  a  special  mirror  with  patieBl* 
who  are  manifestly  syphilitic. 

Irritahility  of  the  pharynx  (strangling,  vomiting)  may,  with  pray 
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tioe,  be  avoided.  In  very  obstinate  cases  we  can  employ  cocaine. 
(See  the  special  text-books  regarding  other  obstacles  and  the  ways  of 
meeting  them.) 

In  the  laryngoscopic  image  the  parts  that  are  anterior  appear  as  the 
posterior ;  on  the  other  hand,  what  is  upon  the  right  hand  of  the  pa- 
tient remains  upon  the  right ;  the  examiner  has,  of  course,  the  right 
Yocal  cord  of  the  patient  upon  his  left  side. 

We  observe  (see  Fig.  169) :  1.  The  base  of  the  tongue,  the  glosso- 
epiglottic  ligaments,  the  epiglottis,  lig.  aryepiglottica  with  the  carti- 
lages of  Wrisberg.  2.  The  arytenoid  cartilage,  or  the  cartilage  San- 
torini,  the  false  vocal  cords,  the  sinus  Morgagni.  3.  The  ligamenta 
glottidis  vera,  with  the  vocal  process  of  the  arytenoid  cartilage.  4. 
The  region  between  the  arytenoid  cartilages,  pars  interarytsenoidea 
(the  posterior  wall  of  the  larynx) ;  the  subcordal  region,  or  the  fore- 
shortened trachea.     The  illumination  must  be  strong. 

It  is  advisable  for  those  who  have  had  but  little  experience  to  first 
fix  the  landmarks  by  the  shining  white  prominent  true  vocal  cords, 
and  from  thence  to  examine  the  individual  parts  of  the  laryngeal 
picture  one  afler  the  other. 

The  examination  with  the  laryngeal  mirror  is  directed  to  three 
things :  the  form  and  the  color  of  the  parts  of  the  larynx,  and  the 
position,  or  motion  of  those  that  move. 

As  to  the  form  of  the  several  portions  of  the  inside  of  the  larynx  it 
is  to  be  remembered  that  the  representation  given  in  Fig.  1G9  is,  of 
course,  only  schematic.  Repeated  examinations  of  normal  larynges 
will  show  the  variations  and  fix  them  in  mind.  The  form  of  the  epi- 
glottis varies  very  much ;  this  is  also  true  of  the  arytenoid  cartilage 
and  the  &lse  vocal  cords  or  the  opening  of  the  ventricle  of  the  larynx. 

The  color  of  the  mucous  membrane  of  the  larynx,  with  the  excep- 
tion of  the  true  vocal  cords,  is  tolerably  uniform  and  corresponds  some- 
what with  that  of  the  hard  palate.  Very  oflen  the  upper  border  of 
the  epiglottis,  and  sometimes  its  upper  surface,  is  lighter,  even  yellow- 
ish-red.  Above  the  arytenoid  cartilages,  the  color  of  the  mucous 
membrane  varies  considerably :  sometimes  it  is  exactly  like  the  other 
parts,  sometimes  darker,  again  lighter,  and  then  yellowish.  The  true 
vocal  cords  are  shining  white;  in  individual  cases,  with  the  function 
perfectly  normal,  they  are  slightly  rosy.  At  the  vocal  process  there 
is  a  circumscribed  yellowish  spot. 
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We  must  be  on  guard  against  being  misled  by  deposits  of  macu 
or  of  pus  from  the  lungs.  These  deposits  may  be  superficial,  or  may 
conceal  deep  ulcerations,  loss  of  substance,  croupous  deposits.  If 
in  doubt,  require  the  patient  to  cough.  If  still  uncertain,  have  the 
patient  inhale  the  vapor  of  steam  for  a  few  minutes,  and  then  repeit 
the  examination. 

formally  the  positions  and  movements  of  the  portions  of  the  larynx 
are  perfectly  symmetrical,  although  it  is  to  be  remarked  that  if  the 
mirror  is  not  properly  held  in  position,  the  parts  may  easily  appear  to 
be  unsymmetrical.  During  quiet  respiration,  the  rima  glottidis  is  tol- 
erably widely  opened — at  least  so  that  the  whole  breadth  of  the  tree 
vocal  cords  is  visible ;  the  arytenoid  cartilage  (cartilage  of  Santorini) 
can  be  seen  between  the  pars  interarytsenoidea  (posterior  wall  of  the 
larynx) ;  with  active  deep  inspiration,  the  vocal  cords  separate  from 
each  other  still  more,  so  that  they  almost  or  quite  disappear  under  the 
false  vocal  cords  (which  likewise  stand  apart.  During  phonation,  the 
vocal  cords  come  so  closely  together  that  either  no  slit  between  them, 
or  scarcely  any,  can  be  seen.  Generally  their  median  edges  form  i 
perfectly  straight  line.  But  in  individual  cases,  only  the  pares  hga- 
mentosae  close  so  sharply,  and  posterior  to  the  process,  vocales  (that 
is,  the  pars  cartilaginea),  the  vocal  cords  remain  somewhat  more  apart, 
leaving  a  triangular  space  between  them. 

When  the  glottis  is  closed  the  arytenoid  cartilages  come  near  to- 
gether and  the  pars  interarytaenoidea  disappears ;  on  the  other  hand, 
the  false  vocal  cords  leave  a  tolerably  broad  space  between  each  other, 
through  which  we  see  the  true  vocal  cords. 

Pathological  conditions.  Since  we  here  come  upon  a  subject  that 
has  already  been  frequently  referred  to,  in  what  follows  we  bring 
forward  only  those  conditions  which  have  relations  to  other  internal 
diseases,  and  treat  of  them  in  the  briefest  way. 

We  do  not  meet  with  paleness  of  the  mucous  membrane  of  the 
larynx  as  a  local  condition.  Also,  it  is  no  longer  of  importance  in 
the  recognition  of  a  general  anaemia,  because  this  is  much  easier  deter- 
mined by  the  paleness  of  the  skin,  lips,  etc.  Only  one  circunastance 
needs  mention,  that  tuberculous  infiltration  and  ulceration,  in  contra^ 
with  other  kinds,  as  syphilitic,  often  accompanies  a  very  striking  gen- 
eral paleness  of  the  mucous  membrane  of  the  larynx.  Abnormal  red- 
ness of  the  mucous  membrane  of  the  larynx,  without  other  changes, 
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aeccn  in  febrile  hjperaamia  of  all  the  mucoue  membraDeB  and  in  gea- 
eril  or  local  engorgement  (the  latter  caused  bj  pressure  upon  the 
laijiix  by  tamors,  from  engorgement  in  the  region  of  the  cava  aupe- 
nor).  Also,  vhenerer  there  is  anj  redness  of  the  larynx  it  must,  aa 
a  nutter  of  course,  lead  us  to  examine  most  carefully  for  any  possible 
otlier  changes  (ulcerations,  swellings,  etc.). 

Redness,  swelling,  and  sometimes  secretion,  are  the  signs  of  catarrh. 
Acute,  as  well  as  chronic  laryngeal  catarrh  may  involve  various  loca- 
ticiiu:  for  example,  it  may  attack  the  upper  portion  of  the  larynx, 
l«aring  the  glottis  free ;  it  may  also  attack  only  the  glottis.  A  simple 
citurh  is  always  symmetrical.  Acute,  as  well  as  chronic  catarrh  may 
cuie  motor  disturbances :  on  the  one  side  this  may  be  due  either  to 
tie  swelling  of  the  mucous  membrane  (especially  of  the  incisure  inter- 
vytfenoidea,  preventing  the  closure  of  the  glottis),  or,  to  paralysis  of 
t&e  tensor  of  the  vocal  cords  or  the  adductors. 

Acute  laryngitis,  especially  in  children,  may  give  rise  to  apparent 
*teno«i8  by  reason  of  the  swelling. 

It  is  to  be  especially  remembered  that  chronic  and  recnrrer'^^  acute 
catarrh,  and  likewise,  no  doubt,  simple  catarrh,  are  very  frequent  in  all 
chronic  diseases  of  the  lungs  and  especially  in  tuberculosis,  lb  is, 
farther,  important  to  remember  that  behind  a  chronic  catarrh  a  tuber' 
eolouB  or  syphilitic  (or  lupous)  new  formation  may  for  some  time  ba 
concealed.  A  swelling  which  is  limited  to  or  elects  the  interarytienoid 
t^on  is  always  very  highly  suspicious  of  tuberculosis. 

Laryngitis  hypoglottica  (von  Ziemssen)  is  an  especially  severe  form 
of  acDte,  as  well  as  chronic,  catarrh.  In  this 
disease  we  see  beneath  the  vocal  cords  some- 
times merely  a  soft  rosy  border,  which  can  only 
be  seen  during  Inspiration ;  sometimes  a  firm, 
grayish-red,  smooth  or  uneven  lump  (see  Fig. 

170).     It  is  almost  always  present  upon  both  

sides.  These  subeordal  swellings  appear  to  Swelling  below  tbe  vocal 
vary  a  good  deal  as  to  their  nature  :  sometimes  '=<"^'  ^^  '"TngitiB  hy- 
they  are  simply  due  to  oedema;  in  other  cases,  z^^^ag,^  '^  """"^  °  "^ 
to  a  simple  catarrh ;  in  still  others,  to  submu- 
cous infiltration.  Further,  such  a  subeordal  laryngitis  may  be  or  may 
beccHue  tubercoloos  in  its  nature ;  more  rarely  it  is  syphilitic.  From 
the  condition  of  the  larynx  alone  it  is  extremely  difficult  to  make  the 
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diflermtial  diagnosu  of  Uiese  specific  diseases  from  simple  GBtarrfa,ia 
well  as  betirecD  syphilis  and  tabercalosis.  There  may,  howeTer,  be 
other  alterations  of  the  larynx  present,  or  onqneetionable  signs  in  othtr 
organs,  vhtch  throw  light  upon  the  matter.  The  serions  character  of 
laryngitis  hypoglottica  is  manifested  by  the  iact  that  very  freqaently, 
and  sometimes  very  suddenly,  it  canses  severe  stenosis. 

Marked  swelling  of  the  whole  larynx  or  of  certain  portions  of  it 
indicates  oedema  or  phlegmon — that  is,  severe  suhmncoas  inflammitioo 
which  ends  in  abscess.  Both  of  these  will  chiefly  be  distinguished  br 
the  color  of  the  mucous  membrane,  which  is  pale  when  there  ia  non- 
inflammatoiy  cedema,  even  yellowish  and  often  shaking  like  jeUr. 
while  in  phlegmonona  inflammation  it  is  deep  red.  Midway  betveoi 
these  two  conditions  stands  inflammatory  cedema,  which  patbologico- 
anatomically  and  genetically  cannot  be  sharply  distinguished  fron 
phlegmonous  infiltration.  Severe  phlegmon  may  lead  to  decided  Ji*- 
fignrement  of  the  larynx  (see  Fig.  171).  This  may  also  be  true  of 
cedema,  aa  is  shown  in  Fig.  172.  Circumscribed  laryngitis  pbieg- 
monosa  osually  results  in  the  formation  of  abscess,  or  it  may  occasioa 
a  Bubmncoos  or  perichondrial  formation  of  pus. 

Pia.lTl.  Fis.  172. 

PhlegmoDoos  \aryagA\a,  with  phthisi-  Exteniive  phthiiical  ulrention  -i  d* 

va\  ulcer,     a,  epiglottiai     b,  left  nryepi-  larTni,  markad  alaiuMij  or  tfae  \iirm 

gloWicfold;  c,leftpyrifonn«iB<u.  (Prom  from   cudenka.      a,    right   »i7<pijk4«if 

ZiEMSsi-(  an«r  tL'bci.)  foldj   b.  ■□terior  portion  of  th«  r^< 

cord.     (From  Ziehssin  after  Triri.' 

Both  these  conditions  are  extremely  dangerous,  because  they  t«t 
easily  result  in  stenosis,  and  sometimes,  if  they  are  acute,  witb  r»- 
markable  suddenness.  Phlegmonous  laryngitis  sometimes  resulis  in 
the  formation  of  pus  in  the  larynx  (especially  perichondritis),  or  iB 
neighborhood  (aa  angina  Ludovlci).  Laryngeal  ciitarrb  very  eelilon 
tcnninatos  as  a  phlegmon ;  foreign  bodies,  and  substances  that  irritate 
chemically  and  as  escharotics,  may  produce  it ;  and  lastly,  it  occur;  in 
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Tarions  acute  infectious  diseases,  either  resulting  in  catarrhal  or  ulcer- 
ative processes,  or,  it  would  seem,  as  independent  metastatic  diseases. 
Inflammatory  cedema  may  be  the  result  in  all  of  these  cases,  besides 
or  instead  of  phlegmon.  Simple  oedema  is  rare  and  chiefly  occurs 
with  general  dropsy  of  all  kinds,  and  in  local  obstruction  (as  in  struma, 
mediastinal  tumors). 

Ulceration  seldom  occurs  in  the  larynx  with  simple  catarrh,  more 
fieqaently  in  acute  infectious  diseases,  especially  in  typhus  abdominalis 
[typhoid  fever]  and  variola,  but  most  frequently  in  syphilis  and  tuber- 
culosis.  We  limit  ourselves  to  a  description  of  the  two  last-named  forms. 
Syphilitic  ulceration  in  the  larynx  occurs  almost  exclusively  in 
connection  with  pharyngeal  syphilis.     It,  by  preference,  attacks  the 
upper  section  of  the  larynx,  but  it  may  appear  in  the  glottis.     In  the 
majority  of  cases  a  single  ulcer  is  observed.    The  ulcers  have  reddened 
edges,  with  a  more  or  less  shallow,  whitish  deposit  upon  a  vocal  cord,  or 
the  epiglottis,  or  there  is  a  very  deep  crater-like  cavity  with  a  whitish 
deposit  and  sharp  or  swollen  border.     By  the  absence  of  knotty  ele- 
vations of  the  border  they  are  sharply  distinguished  from  carcino- 
tnatous  ulcers.     On  the  other  hand,  it  is  often  difficult  to  distinguish 
them  from  tubercular  ulcerations.     Here  the  differentiation  is  made 
by  other  signs  of  syphilis  or  tuberculosis  that  may  be  present. 

Regarding  gummata  of  the  larynx,  see  below.  Syphilitic  infiltn^ 
tion  without  ulceration  and  without  other  associated  signs  of  syphilis 
are  very  difficult  to  diagnose.  These  slighter  syphilitic  changes, 
moreover,  very  seldom  come  under  examination,  because  they  do  not 
usnally  cause  any  inconvenience.  See  special  works  regarding  them. 
Tubercular  ulceration  develops  from  tubercular  infiltration.  The 
principal  location  to  be  mentioned  is  the  region  of  the  interarytienoid 
gpace.  The  regions  next  most  frequently  attacked  are  the  arytaenoid 
cartilages  and  the  false  vocal  cords.  Tuberculous  ulcers,  with  the  excep- 
tion of  those  upon  the  glottis,  are  more  frequently  multiple  than  are 
syphilitic.  They  are  either  very  superficial  and  yellowish  in  color,  or 
deep  with  swollen  edges,  sometimes,  especially  in  the  interarytaenoid 
space,  with  papillomatous  mucous  proliferations.  Although  not  path- 
ognomonic (Gottstein),  the  latter  form  is  in  the  highest  degree  chur- 
acteristic  of  tuberculosis.  Further,  a  pale  a3dematous  condition  of  the 
rest  of  the  mucous  membrane  points  to  tuberculosis.  The  most  im- 
portant factor  is  the  discovery  of  tubercle  bacilli  in  the  sputum.    These 
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may  come  from  the  larynx  or  from  the  lungs,  which  latter  are  alnji, 
or  almost  always,  the  first  to  be  attacked. 

Deep  ulcerations  may  lead  to  perichondritis  laryngea.  The  mot 
frequent  form  is  perichondritis  arytsenoidea.  Perichondritis  causa  t 
very  marked  swelUng  and  redness,  generally  over  quite  a  large  arei. 
It  very  easily  passes  from  this  condition  of  swelling  or  collateral  wiemu 
into  stenosis.  If  it  ruptures  into  the  larynx,  then  the  necrotic  picw 
of  cartilage  will  be  coughed  out,  and  sometimes,  when  examining  wiih 
the  laryngeal  mirror,  we  see  them  lying  loose. 

Scars  are  found  in  the  larynx,  as  elsewhere,  after  healing  from  1ms 
of  substance.  Those  that  chiefly  interest  us  are  the  syphilitic.  Tliftf. 
more  than  others,  are  inclined  to  retract,  and  hence  they  not  infre- 
quently result  in  stenosis.  We  either  find  a  partial  adhesion  of  ilie 
vocal  cords  or  extensive  cicatricial  adhesions  of  the  true  and  falsp  voal 
cords,  with  a  funnel-shaped  narrowing  downward,  etc.  It  is  genenllj' 
impossible  to  form  any  conclusion  as  to  the  nature  of  the  antecedeat 
processes  fiom  the  scar.  Only  this,  further,  is  to  be  said,  that 
laryngologists  now  agree  that  tubercular  ulcers  may  cicatrize. 

Excepting  the  syphilitic  gummata,  new  formations  in  ihe  larynx 
have  only  a  local  significance.     Gummata  are  either  solitary  nodalee 
or  a  group  of  individually  small  nodules,  at  first  red  in  color,  with  a 
crinkled  contour.     They  are  inclined  to  break  up  rapidly, 
to  be  replaced  by  deep  ulcers. 


Pedunculated  fibroma  upon  the  uoiler 
■urface  of  the  left  toc^  cordj  positian 
during  iaspi ration  (ZiKHMUt). 


The  other  new  formations  may  be  divided  into  benign  and  malig- 
nant. Of  the  former,  very  much  the  most  frequent  are  the  papilloma ; 
more  rare  are  the  fibroma.  Both,  but  especially  the  latter,  are  gen- 
erally located  upon  the  vocal  cords.     Papilloma  are  someUmes  6iit, 


EpiLhelial  caroionoitt  of  tho  right  r 
cord  (Zi» 
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irartrlike,  sometimes  regular  papules,  often  multiple,  cauliflower-like. 
The  fibroma  are  generally  pedunculated;    the    surface   is  usually 
smooth,  while  that  of  the  papilloma  is  uneven  or  villous.     All  the 
other  benign  new  formations  (lipoma,  cysts,  etc.)  are  extremely  rare. 
The  malignant  new  formations  are,  in  the  great  majority  of  cases, 
carcinoma.     They,  like  the  papilloma,  generally  develop   from  the 
Tocal  cords;  next  in  frequency,  from  the  false  vocal  cords.     They 
manifest  great  inclination  to  necrosis  and  ulceration.     The  differen- 
tial diagnosis  of  carcinoma,  so  long  as  there  is  no  ulceration,  is  to  be 
m&de  from  papilloma,  after  the  occurrence  of  ulceration  from  tubercu- 
losis and  syphilitic  ulceration :  generally  this  is  not  easy.     For  par- 
ticulars, we  must  refer  to  special  works.     Sarcoma  of  the  larynx  is 
mndi  more  rare  than  carcinoma. 

In  reference  to  the  more  unusual  diseases  of  the  larynx,  like  lupus 
and  lepra,  we  refer  to  special  works. 

Spasms  of  the  muscles  of  the  larynx  are,  for  the  most  part,  not  at 
all,  or  only  exceptionally,  observed  with  the  laryngoscope.  We  here 
only  mention  phonic  and  inspiratory  functional  spasm  of  the  glottis 
in  adults.  The  former  takes  place  at  the  instant  when  the  effort  at 
phonation  is  made,  when  a  decided  closure  of  the  glottis  takes  place, 
as  can  be  recognized  with  the  laryngoscope ;  on  the  contrary,  in  the 
latter  the  vocal  cords  close  at  the  instant  of  inspiration,  hence,  at  the 
time  when  they  ought  to  separate.  During  expiration  the  glottis  is 
normal,  or  almost  normally  open,  in  opposition  to  paralysis  of  the 
[crico-arytsenoidei]  postici  muscles  (see  below),  in  which  they  are  very 
close  together  during  expiration  also. 

As  disturbances  of  coordination,  both  of  these  conditions  will  be 
understood  from  their  analogy  to  the  neuroses  caused  by  certain  occu- 
pations affecting  the  upper  extremity  (writers*  cramp,  etc.),  and  are 
to  be  accounted  for  by  over-strain. 

Paralysis  of  the  Miiscles  of  the  Larynx. 

Paralysis  of  all  the  muscles  that  close  the  larynx  (the  crico-arytae- 
noideus  lateralis,  arytsanoideus  transversus,  thyreo-aryt^noideus  ext. 
et  intemus — all  supplied  by  the  recurrent  nerve) :  during  phonation 
the  vocal  cords  do  not  come  close  together,  but  remain  in  the  position 
of  inspiration.     Complete  aphonia  is  thus  produced.     The  paralysis 
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18  generally  bilateral,  and  is  almost  always  doe  to  hysteria  a«  a  b 
Hence,  it  is  often  combined  with  anEeatheaia  of  the  larynx. 

Paralysis  of  the  arytsenoideus  traoaversos:  during  pbonaUon  tlrfl 
most  posterior  portion  of  the  glottis  (the  pars  cartilaginea)  doee  n»  ^ 
close.     As  a  result  we  have  hoarseness,  even  to  complete  aphonia. 
not  infrequently  occurs  with  acute  laryngitis.     (See  Fig.  175.) 

Faralyiiis  of  the  thyreo-arytEenoideus  intern.,  one  or  both  sid^J 
causes  imperfect  closure  of  the  glottis;  when  both  sides  are  paralyt^K 
there  is  a  very  narrow,  symmetrical  oval  fissure  (see  Fig.  176) ;  wr  ~» 


Paralysis  of  the  arytrenoideui  in  aout«  Paralysis  of  both  thyreu-uytmoitU 

taryngiUs  (an«r  Ziiiiisse:i).    The  po>l«-  intomi,  regalting  from  acute  laiyngitii 

rior  portion  of  the  glottis  remains  upen  (Ztkhssen).  pMition  during  phonstuB. 
during  pboaation. 

anilateral  paralysis,  a  correspondingly  narrow,  unsymmetrical  fissure. 
It  occurs  in  laryngitis,  but,  also,  often  in  hysteria. 

Paralysis  of  the  crico-arytsenoidei  postici  muscles,  the  openers  of 
the  glottis  (recurrent  nerve) ;  posticus  paralysis :  the  vocal  cords  in 
bilateral  paralysis,  during  es  pi  ration,  stand  near  together,  and  during 
inspiration  still  closer,  sometimes  in  apposition;  phonation  may  be 
quite  normal.  Hence,  there  is  inspiratory  dyspnoea,  with  inspiratory 
stridor.  The  dyspncea  may  increase  until  there  is  asphyxia.  In 
unilateral  posticus  paralysis  the  paralyzed  vocal  cord  is  motionless 
and  lies  near  the  middle  line,  while  upon  the  sound  side  there  are 
normal  motions. 

In  its  etiology,  posticus  paralysis  is  in  many  cases  obscure.  Some- 
times it  forms  tlie  beginning  of  a  bilateral  recurrent  paralysis;  in 
other  cases  it  seems  to  have  a  muscular  origin  (gumma  in  the  muscle, 
laryngitis  with  atrophy,  etc.). 

Recurrent  paralysis — that  is,  paralysis  of  all  the  muscles  supplied 
by  the  recurrent  nerve— causes  the  vocal  cords  to  assume  tbe  so-called 


adiTer  position — the  position  irith  reference  to  each  other  that  they 
lure  during  quiet  breathing.  In  severe  pnraljsis,  the  vocal  cords  are 
entirely  stationary  in  this  position.  In  incomplete  paralysia,  they 
Mill  make  slight  moUons  outvard  and  also  show  an  inclination  to 

assome  the  position  of  adduction,  for  which  there  is,  as  yet,  no  undta- 

JUted  explanation.     When  the  paralysis   has  continued  for  a  long 

time  the  vocal  cords  become  atrophied. 

Bilateral  recurrent  paralysis  produces  bilateral  cadaver-positii-n  of 

the  vocal  cords,  and  thus  complete  aphonia,  with  inability  to  coogh. 


4^ 


BiUlenl   oomplBte  potticiu  p»T»lj»U  Poeition  during  inspiration  in  paral- 

(panljtil  of  the  crioo-ftrytanoidai  poB-  jlis  of  the  left  Tcxal  cord,  or  recurrBnt 

tid,  dilatation  of  glottis]  at  the  iDomeiit  conduction  paralysis   (sn«r  Ziiciissiii). 

of  inipintion  (Ziiusbek).  Position  and  imniobilityof  the  led  vocat 

cord,  as  in  (he  cadaver. 

This  ia  caused  by  compression  of  both  recurrent  nerves  from  aneu- 
rism of  the  aorta,  carcinoma  of  the  (esophagus,  and  enlarged  glands. 
It  will  be  readily  understood  that  this  bilateral  paralysis  from  periph- 
eral canses  is  much  more  rare  than  unilateral.  Complete  or  incom- 
plete bilateral  paralysis  of  the  recurrent  nerve  has  been  observed  with 
bulbar  paralysis,  tamers,  soflening  of  tlie  medulla,  and  compression 
of  the  vagi  after  their  exit  from  the  medulla. 

Unilateral  recurrent  paralysis  is  much  more  frequent.  It  may  be 
easily  overlooked,  because  the  voice  is  often  clear,  although  weak,  for 
the  reason  that  the  sound  vocal  cord  during  phonation  reaches  beyond 
the  middle  line.  The  paralyzed  vocal  cord  during  quiet  breatliing 
stands  in  the  cadaver- posit  ion,  the  sound  one  in  the  position  of  rest — 
that  ia,  somewhat  more  widely  abducted  than  the  other.  During 
phonation  the  necessary  closure  of  the  glottis  takes  place,  because  the 
healthy  vocal  cord  overreaches ;  but  then  the  glottis  is  necessarily 
askew.  Unilateral  paralysis  ofthe  recurrent  nerve  is  almost  always  due 
to  compression  of  the  nerve  in  the  neck  or  as  it  passes  into  the  thorax ; 
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this  will  be  brought  about  by  the  same  causes  as  bilateral  peripheral 
recurrent  paralysis.  Thus,  recurrent  paralysis  may  be  an  important 
corroborative  symptom  of  aneurism,  of  carcinoma  of  the  oesophagus, 
or  of  any  other  kind  of  mediastinal  tumor.  When  there  is  a  snspicioa 
of  one  of  these  conditions^  we  may  almost  regard  a  recurrent  paralysis 
as  decisive ;  at  any  rate,  the  existence  of  a  recurrent  paralysis  has 
often  given  the  first  suggestion  that  led  to  a  discovery  of  an  aneurism 
or  of  carcinoma  of  the  oesophagus. 

Paralysis  of  the  tensor  of  the  vocal  cords  (crico-thyreoidei  muscles, 
superior  laryngeal  nerve)  is  very  seldom  observed,  and  then  it  is 
always  combined  with  anaesthesia  of  the  mucous  membrane  and  paral- 
ysis of  the  epiglottis.  It  is  a  tolerably  dangerous  condition,  because 
of  the  accompanying  difficulty  of  swallowing  and  the  risk  of  degluti- 
tion-pneumonia. The  glottis  is  not  exactly  steady,  but  oscillating. 
In  unilateral  paralysis  the  normal  vocal  cord  stands  higher. 

Paralysis  of  the  tensor  of  the  vocal  cords  takes  place  most  frequently 
in  diphtheria,  but  then  it  is  always  accompanied  with  paralysis  of 
other  muscles. 

2.  Examination  with  the  Ophthalmoscope, 

This  method  of  examhiation  strictly  belongs  in  the  province  of 
ophthalmology.  Therefore  we  limit  ourselves  simply  to  its  use  for  the 
purpose  of  diagnosis,  where  we  observe  a  connection  between  certain 
changes  of  the  fundus  oculi  and  an  internal  disease. 

(a)  Changes  in  the  fundus  oeuU  in  nervous  diseases.  All  diseases 
which  lead  to  a  general  increase  of  the  intracranial  pressure  maj 
cause  choked  disc  (neuritis  optica).  It  is  then  always  bilateral.  At 
the  same  time  choked  disc  may  be  absent  in  all  these  conditions,  but 
its  presence  is  of  the  highest  diagnostic  significance,  and  particulariy 
in  tumors  and  meningitis.  Hydrocephalus  is  more  rarely,  and  abscess 
of  the  brain  very  rarely  combined  with  choked  disc.  Unilateral 
choked  disc  is  only  caused  by  local  pressure  (a  tumor,  etc)  upon  wie 
optic  nerve. 

The  extent  to  which  vision  is  disturbed  when  we  have  choked 
disc  varies  very  much ;  there  may  be  none,  or  almost  none.  Disturb- 
ance of  vision  in  choked  disc  usually  occurs  very  early  and  markedly 
if  the  disease-process  causes  pressure  upon  the  chiasm  or  the  ban- 
ning of  the  optic  nerve,  as  in  tumors  of  the  hypophysis  cerebri,  or  if 
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there  is  hydrocephaluB  which  presses  inward  upon  the  third  Tentricle 
(Wernicke).  There  musty  of  course,  be  distnrbance  of  vision  if  the 
duied  disc  is  followed  by  atrophy. 

Prononnced  choked  disc  is  very  easily  recognized  (only  take  care : 
neoro-retinitis  Brightii  is  exceptionally  very  much  like  it) ;  but  the 
exact  recognition  of  a  slight  neuritis  optica  is  very  difficult.  When- 
ever there  is  such  a  possibility  an  ophthalmologist  should  always  be 
ttDedin. 

It  seems  that  neuro-retinitis  is  particularly  apt  to  be  present  in 
Bteoingitis  when  there  is  a  basilar  exudation.  Neuro-retinitis  is  said 
to  occur  also  with  encephalitis. 

Primary  atrophy  of  the  optic  nerve  takes  place  (by  the  intraocular 

portion  of  the  nerve  changing  into  a  white  disc  with  a  sharp  boundary) 

espedaUy  in  tabes,  then  sometimes  in  multiple  sclerosis,  dementia 

paralytica ;  lastly,  it  occurs  from  pressure  upon  the  chiasm.     [The 

capillary  circulation  ceases,  and  hence  the  disappearance  of  the  nor- 

Uial  rosy  hue.] 

Finally,  it  is  to  be  mentioned  that  retinal  apoplexy  has  been 
observed  as  the  forerunner  of  cerebral  hemorrhage,  emboli  of  the  cen- 
tral retinal  artery  as  the  precursor  of  cerebral  embolism.  Regarding 
^e  changes  of  the  fundus  oculi  in  syphilis,  see  below. 

We  hardly  ever  find  choroidal  tubercle  in  tubercular  meningitis. 
(But  with  reference  to  acute  general  milliary  tuberculosis,  see  below.) 
(6)  Changes  in  the  fundus  oeuli  in  other  internal  diseases. 
Retinitis  or  neuro-retinitis  albuminurica,  with  white  specks,  often 
arranged  as  radiating  lines  around  the  macula,  sometimes  confluent, 
thickening  of  the  walk  of  the  vessek  and  hemorrhages,  occurs  partic- 
ularly frequently  in  contracted  kidney,  also  often  in  subchronic  and 
chronic  nephritis,  but  very  seldom  in  acute  nephritis.  The  dis- 
tarbance  of  vision  is  greater  or  less  according  as  the  macula  is 
attacked  or  not.  Ursemic  amaurosis  has  nothing  to  do  with  this  con- 
dition, but  as  a  matter  of  fact  this  form  of  retinitis  often  occurs  in 
ursemia  (and  this  is  important  for  the  diagnosis). 

In  constitutional  syphilis  (hence  also  in  syphilis  of  the  brain)  we 
sometimes  observe  syphilitic  changes  in  the  fundus  oculi :  retinitis 
r^hilitica,  retinitis  pigmentosa,  choroiditis  syphilitica. 
We  not  infrequently  find  tubercle  of  the  choroid  in  acute  general 
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tuberculosis,  especially  in  the  region  of  the  macula ;  the  tubercular 
deposits  are  generally  very  difficult  to  see. 

In  diabetes  there  occurs  a  peculiar  so-called  diabetic  neuro-retinids 
and  atrophy ;  in  leucaemia,  hemorrhages  and  whitish  exudate ;  in  per- 
nicious ansemia,  but  also  in  simple,  severe  ansemia,  hemorrhages 
(generally  easily  seen). 

Further,  retinal  hemorrhages  are  not  unimportant  diagnostic  signs 
of  pyaemia,  particularly  pysemic  endocarditis.  They  are  not  an  abso- 
lutely fatal  sign,  as  I  myself  saw  in  one  case  of  puerperal  pyseoiia: 
this  undoubted  case  of  pyaemia,  where  besides  the  hemorrhages  there 
were  chills  and  slight  icterus,  recovered  and  the  effused  blood  disap- 
peared, leaving  clear  specks  behind. 

We  have  still  to  mention : 

Pulsation  of  the  retinal  arteries  in  aortic  insufficiency,  embolus  of 
the  central  artery  in  endocarditis  (also  frequently  observed  in  chores); 
lastly,  after  severe  hemorrhages  (particularly  of  the  stomach,  also  of 
the  intestine,  and  uterus)  there  occurs  sudden  amaurosis,  not  infre* 
quently  at  first  without  any  ophthalmoscopic  condition,  afterward 
usually  with  distinct  atrophy  of  the  optic  nerve. 

Alcoholic  amblyopia  shows  a  negative  condition,  or  else  hypersemia, 
neuritis,  atrophy ;  tobacco  amblyopia  shows  a  normal  fundus  optica,  or 
atrophy ;  in  amblyopia  or  amaurosis  satumina  either  there  is  nothing, 
or  else  there  is  hyperaemia  and  neuritic  atrophy. 

3.  Bacteria  which  come  under  Carmderation  in  the  Diagnom» 

of  Internal  Dieeaaes. 

The  object  of  the  following  sections  is  to  summarize  the  notable 
peculiarities  of  the  different  microdrganisms  which  have  already  been 
mentioned  in  different  parts  of  the  work.  But  this  pertains  hot  onlj 
to  the  characteristics  of  the  different  organisms  and  their  appearances 
when  stained,  but  also  to  the  much  more  important  phenomena  of  their 
growth  in  cultures  and  under  animal  experimentation.  In  regard  to 
the  methods  of  procedure  we  must  refer  to  the  text-books  upon  ba^ 
teriology,  and  particularly  to  the  instruction  in  the  bacteriological 
courses. 

Staphylococcus  pyogenes  consists  of  small  round  cells  which  are  usu- 
ally found  in  irregular  masses,  but  are  never  arranged  in  chains.   The 
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tfoores  of  this,  as  of  all  other  micrococci,  have  not  yet  been  discovered. 
It  grows  upon  gelatin  even  without  much  air,  in  the  temperature  of  the 
room,  still  more  rapidly  and  luxuriantly  in  a  higher  temperature. 
The  gelatin  becomes  liquefied.  Scratch  cultures  are  either  gold- 
yellow  (Staph,  pyogen.  aureus),  or  white  (Staph,  pyogen.  albus),  or 
clear  yellow  (cereus),  or  citron  yellow  (citreus).  Upon  a  surface  it 
grows  in  round,  light-brownish  colonies  looking  like  dots,  which  lose 
their  sharp  contour  in  the  centre  of  the  fluid.  Mice,  guinea-pigs, 
and  rabbits  die  in  from  two  to  nine  days  after  intravenous  and  peri- 
toneal injections.  Mice  are  killed  with  certainty  only  after  the  sub- 
cutaneous injection  of  a  large  amount,  but  none  of  the  other  animals 
named  are  killed  by  subcutaneous  inoculation. 

It  can  be  stained  by  all  of  the  aniline  stains,  also  by  Gram*s 
method.  It  is  the  most  common  excitor  of  suppuration.  It  is  found 
in  abscesses,  furuncles,  in  many  cases  of  empysema,  purulent  perito- 
nitis; also  in  ulcerative  endocarditis,  etc.,  upon  tlie  valves  of  the 
heart;  in  pysemia  and  acute  osteo-myelitis,  in  the  suppuration 
which  complicates  typhoid  fever,  etc. 

Streptococcic  pyogenes,  resembling  the  first  named  by  its  round 
cells,  forms  chains  by  progressive  portions  pushing  out  in  the  same 
direction,  which  sometimes  twist  around  each  other.  The  separate 
ones  often  vary  in  size.  It  grows  slowly  upon  gelatin,  better  upon 
igar,  in  the  temperature  of  the  room,  but  more  rapidly  in  an  incuba- 
tor at  a  temperature  of  27°  C.  [=98.6  F.].  It  does  not  render  gelatin 
fluid.  The  cultures  upon  a  plate  are  extremely  small,  ^  mm.  diameter, 
yellowish  to  yellowish-brown  in  color.  When  inoculated  by  puncture 
it  develops  slowly  and  does  not  spread  out  upon  the  surface  of  gelatin. 
It  is  stained  like  the  preceding.  It  is  fatal  to  animals  only  when  they 
have  been  previously  weakened ;  it  causes  redness  and  swelling  of  the 
rabbit's  ear.  There  is  frequently  found  a  pus  coccus  which  particu- 
larly inhabits  the  lymph  tracts,  and  causes  progressive  phlegmon  ;  it 
is  also  found  in  pysemia,  especially  puerperal  pyiemia,  likewise  fre- 
quently in  endocarditis. 

Streptococcus  erysipelatosus^  morphologically  and  as  regards  its 
staining  qualities,  is  like  the  preceding,  but  from  the  culture  has  thus 
fiur  not  with  certainty  been  distinguished  from  it.  In  tlie  rabbit's 
ear  it  causes  a  somewhat  less  active  and  extensive  inflammation  than 
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the  streptococcus  pyogenes.     The  inflammation  has  the  symptoms  d 
erysipelas. 

Micrococcus  gonorrhoeu%  (gonococcus,  compare  Fig.  131,  p.  427) 
usually  occurs  in  the  form  of  diplococci  (roll-form),  which  often  appear     \ 
as  tetracocci  in  that  the  single  coccus  has  a  bright  stripe,  as  the 
beginning  of  a  new  portion.     It  is  difficult  to  breed,  but  is  best  done 
upon  coagulated  blood-serum,  in  a  moist  room  at  32®  C.  [=  W  F.] 
(Bumm).     It  is  stained  with  all  of  the  aniline  dyes^  best  with  a  con- 
centrated watery  solution  of  methylene-blue,  stained  after  the  method 
of  Gram.     It  seems  that  it  is  pathognomonic  of  gonorrhoea  if  found 
within  the  pus-corpuscles.     Outside  of  the  pus-corpuscles,  and  even 
in  epithelial  cells,  there  also  occur  other  diplococci  of  like  form  and 
staining  qualities. 

Bacillus  anthracis  (see  Fig.  78,  p.  280)  is  a  rod,  on  an  average 
about  5-10/1  long,  1-1.25/1  wide,  with  an  abrupt  end,  oftien  some- 
what concave,  with  the  inclination  to  develop  into  threads,  without 
peculiar  motion.     It  develops  upon  gelatin,  potatoes,  in  alkaline  urine 
at  the  ordinary  temperature  of  the  room,  better  at  36°  C.  [=  97°  F.]. 
Sometimes  there  develop  spores  within  spores  (endogenous  formation 
of  spores).      Gelatin  is  rendered  fluid ;  when  the  amount  of  air  is 
limited  it  develops  poorly.     Plate-cultures,  after  twenty-four  hours^ 
can  be  seen,  when  slightly  magnified,  as  round  grayish-black  spots,  or 
wavy,  as  if  curled ;  upon  potatoes  the  cultures  are  gray-white,  some- 
what elevated.    It  is  fatal  to  susceptible  nursing  animals  (mice,  rabbits, 
guinea-pigs,  certain  kinds  of  sheep),  even  with  the  most  minute  inocu- 
lation and  in  a  very  short  time.     They  are  found  in  capillary  blood 
and  in  all  organs  richly  supplied  with  blood,  particularly  the  spleen ; 
with  living  bodies  they  do  not  develop  spores,  likewise  usually  nc 
long  threads.     They  are  stained  by  all  basic  aniline  coloring-matters, 
but  they  are  easily  spoiled  if  the  covering-glass  is  made  too  hot ;  thej 
become  non-transparent  if  too  strongly  stained.     They  can  also  be 
stained  by  Gram's  method. 

Bacilli  of  malignant  oedema  are  3-8.5/i  long,  1-1.1/*  wide  (Fliigge), 
hence  thinner  and  shorter  than  the  anthrax  bacilli,  from  which  they 
are  also  distinguished  by  the  rounded  ends.  They  form  rigid  threads, 
often  of  considerable  length.  The  individual  bacillus  forms  spores, 
and  these  are  so  large  that  they  distend  the  bacillus.  In  the 
dependent  drops  they  manifest  peculiar  motions.     They  only  grow 
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irhen  oxygen  is  excluded,  hence  are  anaerobia.     They  develop  in  a 
reagent  glass,  best  in  gelatin  to  which  is  added  a  \  per  cent,  solu- 
tion of  grape  sugar  (Fliigge).     They  flourish  best  at  the  temperature 
of  the  body.     But  they  only  grow  at  the  lower  end  of  a  deep,  very 
fine  canal  formed  by  sticking  in  a  needle,  and  this  canal  is  to  be 
again  closed.     It  fluidizes  the  gelatin  and  forms  an  offensive-smelling 
gas.    It  is  stained  by  all  the  aniline  dyes,  but  poorly  after  the  Gram 
method.     It  is  found  in  garden  soil,  in  muddy  water,  in  the  blood  of 
asphyxiated  animals,  etc.     A  little  of  the  soil  taken  up  on  the  point 
of  a  penknife  and  put  under  the  skin  of  the  abdomen  of  a  guinea-pig 
or  rabbit  generally  kills  it  by  the  invasion  of  the  bacilli  in  one  to  two 
days  (but  sometimes,  during  this  experiment,  tetanus  develops).     In 
man  it  causes  oedema  and  sometimes  emphysema  of  the  skin  (see  p.  55). 
lSfphu»  abdominalis  bacilli  (see  Fig.  121,  p.  391)  are  short,  slender 
rods  with  rounded  ends,  thrice  as  long  as  broad,  one-third  as  long  as  the 
diameter  of  a  red  blood-corpuscle.    They  have  active  motions  (hanging 
drops).     They  form  threads  in  cultures  and  hanging  drops,  but  not  in 
living  animal  bodies.     It  is  questionable  whether  they  form  spores. 
They  develop,  at  the  temperature  of  the  room,  upon   gelatin,  agar, 
potatoes,  without  the  character  of  the  growth  being  characteristic. 
On  the  other  hand,  the  potato  culture  is  characteristic :  for  some  days 
afler  the  inoculation  it  would  seem  as  if  nothing  had  grown — at  most 
that  the  surface  of  the  potato  around  the  inoculating  scratches  has  a 
moist  shimmer ;  in  the  whole  circumference  of  this  shimmer  a  very 
thick  resisting  turf  of  bacilli  is  present.     But  this  peculiarity  of  be- 
havior is  not  always  manifest.     Upon  some  potatoes  it  is  not  visible. 
Only  that  culture  in  which  it  is  visible  is  demonstrative.     It  is  best 
stained  with  carbol-fuchsine  or  Loffler's  alkaline  methylene- blue  solu- 
tion ;*  it  is  be  washed  only  with  water.     It  is  stained  after  Gram's 
method.    It  regulai^ly  occurs  in  the  intestine,  spleen,  liver,  kidneys, 
also  in  the  stools,  and  now  and  then  in  the  blood  in  abdominal  typhus 
[typhoid  fever]. 

Tubercle  bacilli  (compare  Fig.  40,  p.  184,  and  Fig.  130,  p.  426) 
are  thin  rods,  1.5-3.5/*  long  (Fliigge),  frequently  slightly  curved  or 
somewhat  broken ;  they  often  form  threads,  and  sometimes  two  or 

1  30  ccm.  of  oonoentrated  alcoholic  eolution  of  methylene-blue,  100  com.  of  one  per 
cent,  solution  of  potassium. 
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more  lie  close  together.     Very  often  thej  contain  a  number  of  egg- 
shaped  spaces  (spores),  and  then,  when  stained  and  slightly  magnified, 
they  sometimes  look  like  chain  micrococci.      They  have  no  inde- 
pendent motion.     They  grow  best  in  a  reagent  glass  upon  an  oblique 
coagulated,  sterilized  blood-serum  and  glycerin-agar,  at  a  tempers* 
ture  of  37.5°   C.  (min.   30,  max.  42).     At  best  they  grow  very 
slowly,  and  hence  the  strictest  care  is  necessary  that  it  may  not  de- 
velop excessively.     (For  the  technique,  see  special  works.)    In  four- 
teen days  there  appear  small,  dull- white  scales  and  specks,  irhich, 
when  slightly  magnified,  show  an  arrangement  that  reminds  one  of  ^ 
tangled  braid  of  hair  (compare  Fig.  130,  p.  426).     We  can  have  it 
develop  upon   a  covering-glass  and  then   stain   it  by  the  method 
described  on  page  185.     The  experiment  of  inoculation  is  best  made 
upon  guinea-pigs,  by  placing  some  sputum,  for  instance,  in  the  abdom- 
inal cavity.    Generally,  there  is  no  reaction  in  the  peritoneum.    After 
two  to  three  weeks  the  glands  swell,  and  in  four  to  eight  weeks  the 
animal  dies. 

Lepra  bacilli,  resembling  small  tubercle  bacilli,  are  stained  with 
aniline  in  the  usual  way,  but  also  like  tubercle  bacilli ;  hence,  like  the 
former,  there  may  be  a  double  staining.  They  are  found  in  leprous 
skin,  in  the  glands,  in  the  tissue-juices,  in  the  nerves,  also  said  to  be 
found  in  the  blood,  etc.,  mostly  in  small  and  large  cells  resembling 
giant-cells.     Cultures  have  not  yet  been  successfully  made. 

Anthrax  bacilli  are  like  tubercle  bacilli,  only  somewhat  broader. 
They  are  stained  with  Loffler's  potassic  methylene-blue.  Stain  very 
carefully,  then  wash  with  dilute  acetic  acid.  They  are  often  easier 
and  more  certainly  demonstrated  by  culture  than  by  animal  experi- 
mentation. They  develop  rapidly  upon  slices  of  potato  at  35®  C. 
[==  97®  F.],  as  a  brownish,  slimy  mass.  It  can  be  inoculated  upon 
guinea-pigs ;  some  maintain  that  puppies  are  better.  Death  follows 
after  an  indefinite  time,  and  nodules  occur  in  various  organs  (one  of 
the  first  symptoms  is  a  swelling  of  the  testicles). 

The  cholera  bacillus  (see  Figs.  117,  118,  p.  389,  and  Fig.  119, 
p.  390)  has  been  very  fully  described  upon  p.  389f.  It  has  there 
been  pointed  out  that  the  certain  proof  is  only  made  by  culture. 
A  mucous  floccule  from  the  stools  or  from  the  linen  is  taken, 
placed  in  a  small  glass  with  a  fluid  five  to  ten  per  cent,  culture- 
gelatin,  from   which   plate   cultures   are  prepared.     After  standing 
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one  to  two   days   in  an   ordinary  temperature,   small  white  points 
are  seen  at  the  bottom  which  gradually  reach   the  top,  and,   by 
Kodering  the  gelatin  fluid,  form  deep,  funnel-like  depressions.     At 
the  bottom  of  the  funnel  lie  the  whitish  cultures,  not  larger  than  a 
pin-head.     By  making  an  inoculation-puncture  in  the  reagent  glass 
Acre  is  also  produced  a  funnel,  which,  from  the  rapid  thinning  of  the 
floidized  gelatin,  contains  a  large  bubble  of  air.     The  lower  part  of 
•  Ac  inoculation-puncture   resembles  a  thin   thread,  which  in   some 
places  is  as  clear  as  glass,  and  looks  like  an  empty  capillary  tube, 
while  in  other  places  the  culture,  sunk  together,  consists  of  gray  and 
'Whitish  threads.     In  the  dependent  drops  there  is  active  motion, 
like  a  swarm  of  gnats,  and  the  bacilli  strive  to  reach  the  border. 
X-iarger  plate-cultures,  under  a  slight  magnifying  power,  show  a  pecu- 
liar lustre  and  an  arrangement  as  if  they  were  a  collection  of  shivered 
^lass.      The  inoculation  is  made  upon  guinea-pigs,  the  contents  of 
"^hose  stomach  is  made  alkaline  by  5  c.cm.  of  a  five  per  cent,  solu- 
^on  of  soda  (using  an  oesophageal  catheter) ;  the  intestine  is  made 
<}uiet  by  injecting  into  the  peritoneum  1  c.cm.  tinct.  opium  for  each 
200  grammes  weight  [of  the  animal]  ;  then,  by  means  of  the  oesopha- 
geal catheter,  there  is  introduced  10  c.cm.  of  the  deposit  of  the  cholera 
bacilli  in  bouillon.     After  two  days  the  animal  dies  (often  without 
diarrhoea,  always  without  vomiting) :  the  condition  of  the  intestine  is 
found  to  be  exactly  like  that  in  cholera.     In  the  intestines  are  abun- 
dant cholera  bacilli. 

Bacilli  of  Finkler-Prior  (see  Fig.  120,  p.  391)  resemble  cholera 
bacilli,  but  are  thicker  and  plumper ;  but  in  the  colored  preparations 
they  cannot  certainly  be  distinguished  from  Koch's  comma  bacillus. 
Plate-cultures  develop  remarkably  rapidly,  and  render  gelatin  fluid 
in  much  larger  quantity  than  cholera  bacilli.  This  difference  in  the 
rapidity  of  development  is  the  best  mark  of  distinction.  When  slightly 
magnified,  the  cultures  seem  to  be  very  finely  and  uniformly  granular, 
of  a  yellowish-brown  color.  The  inoculation-puncture,  likewise,  shows 
a  much  more  rapid  fluidization,  but  not  the  clear  threads  beneath  the 
upper  "air-bubble,"  but  an  irregularly  wide  canal,  which  reminds  one 
of  a  stocking.  After  a  week  the  whole  test-tube  becomes  fluid. 
Also,  the  inoculation  of  animals  gives  a  different  result — stinking 
intestinal  contents,  while  iu  cholera  they  smell  stale. 
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\^pi:fi,  reference  to,  185 
^         -^fcdom en,  distention  of,  from  in- 
flammatory  exudation,  314 
^iatention  of,  causes  of,  309 
^*'awing-in  of,  causes  of,  309 
inspection  of,  313 
***^>und  on  percussing,  109 
t-opography  of,  297 
tumors  of,  dullness  over,  306 
Value    of  measuring    circumfer- 
j. .         ences  of,  316 
-^Wominal  affections,  severe  hiccough 
in,  540 
breathing  disappears  in  paralysis, 

of  diaphragm,  90 
contents,  position  of,  illustrated, 

298 
diseases,  headache  with,  483 
distention,    effect   on    diaphrag- 
matic breathing,  90 
inflammation,   restricting   action 

of  the  diaphragm,  90 
organs,  irritative  cough  from.  165 
pressure,  importance  of,  in  defeca- 
tion, urination,  and  labor,  540 
reflex  defined,  496 

increase  of,  in  intercostal  neu- 
ralgia, 496 
unilateral,  absence  of,  587 
swellings,  solid,  feeling  of  resist- 
ance with,  116 
typhus.    See  Typhoid  Fever, 
wall  in  emphysema,  84 
»normal  constituents  of  urine,  sec- 
tion on,  435-442 


Abscess  of  liver,  prominences  on  liver 
from,  326 
tenderness  with,  324 
of  lung,  effect  of,  on  thorax,  87 
elastic  threads  in  sputum  of, 

177 
hsematoidin  in  sputum  in.  172 
lung  tissue  in  sputum  in,  172 
purulent  sputum  in.  169 
of  spleen,  unequal  enlargement 

with,  335 
of  tonsil,  290 
perinephritic,  cause    of   pus    in 

urine,  419 
retro-pharyngeal.  cause  of  cyan- 
osis, 43 
Abscesses,    staphylococcus    pyogenes 

found  in,  603 
Absolute  deadness,  108 
Abulia  defined,  472 
Accidental  murmurs,  229 
Accommodation  in  breathing,  95 
of  valvular  deficiency,  195 
paralysis  of,  563,  568 
Acetic  acid,  excess   of,   in  stomach, 

345 
Acetone,  a  product  of  decomposition 
of  albumin,  449 
diaceturia  with,  447 
odor  of  breath  in  diabetes,  285 

of  urine  from,  414 
source  of,  in  urine.  449 
test  for,  414,  449 
when  occurs,  414 
Acetonuria,  test  for,  448 
when  occurs,  448 


sounds  over  lunffs,  125 , 

^Iscess,  deep,  revealed  by  cedema,  54  |  Acholic  stools,  color  of,  373 
due  to  dentition,  286  I  odor  of,  371 

irregular    enlargement    of    liver  '  Achorion  8ch5nleinii,  in  vomit.  366 


from,  322 
large,  peptonuria  with,  439 
of  abdominal  wall,  pain  from,  309 
case  of,  which  simulated 
meteorism,  809 
of  chest,  wall,  weakened  vocal 
fremitus  witn,  158 
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Achroodextrin,  from  starch,  353 
"  Acid  curve  "  of  urine  in  twenty-four 
hours,  404 
intoxication  in  diabetic  coma,  449 
reaction  of  urine,  usual,  403 
urine,  calculi  found  in,  433 
Acids,  fatty,  needles  of,  in  sputum,  180 

(609) 


610 


INDEX. 


Acids,  salivation  caused  by,  289 
Acoustic  amnesia,  552 
ganglion,  461 
nerve,  551 

disease  of,  572 
injury  of,  572 
Acromegalia,  defined,  583 
Actinomyces  in  pleural  exudation,  161 
in  sputum,  175 

described,  189 
witb  inflammation  of  mouth,  290 
Acuoxylon,  140 

Acute  diseases  not  recurrent,  22 
Adaptation  in  breathing,  95 
Addison's  disease  described,  48 
^gophony  described,  159 
.^gptbesiometers,  Sieveking's,  use  of, 

474 
After-sensibility,  defined,  478 
Age,  location  of  heart  in,  192 

lung  boundary  differences  due  to, 

125 
old,  area  of  heart  dulness  in,  205 
position  of  apex  beat  in,  198 
variations  of  percussion  note  by, 
120 
of  pulse  affected  by,  234 
Aged,  venous  thrombosis  in  marasmus 

of  the,  268 
Ageusis,  with  total  hemiansesthesia, 

574 
Agrammatismus  defined,  561 
Agraphia,  552,  553 

amnesia  may  simulate,  556 
an  aphasic  symptom,  561 
Air  in  peritoneal  cavity,  auscultation 
and  percussion  of,  318 
in  peritoneum,  a  cause  of  dimin- 
ished area  of  liver-dulness,  331 
-passages,  stenosis  of,  inspiratory 

pressure  diminished  in,  164 
sound  of,  on  percussing  over  cavity 
containing,  109 
Akataphasia  defined,  561 
Albumin,  acetone  a  product  of  de- 
composition of,  449 
boiling  and  nitric  acid  test,  436 
-curve,  437 

decomposition  of.  leucin  and  tyro- 
sin  products  of.  432 
ferrocyanide  of  potassium  test,  436 
Geisler's  test  papers,  436 
in  pleural  fluid,  160 
in  serous  sputum,  169 
in  sputum,  190 
in  urine,  435,  439 


Albumin  in  urine  after  exertion,  437 
makes  the  bismuth  test  for 

sugar  uncertain,  444 
significance  of,  according  to 
amount,  420 
must  be  removed  in  determiniog 

nitrogen  and  urea,  434 
physiological,  small   amount  io 

urine,  405 
picric  acid  test,  436 
qualitative  tests  for.  435 
quantitative  tests  for,  437 
rare  forms  of,  439 
Albuminous    bodies,    digestion    of. 

345 
Albuminuria,  a  cause  of  dropsy.  53 
casts    scantv    in     phvsiological 

422 
cyclic,  435,  437 
CKlema  with,  54 
renal   casts  in   urine,  diagnostic 

value  of,  422 
retinitis  with,  described,  601 
when  occurs,  435 
Alcohol   amblyopia,  central  scotomi 
in,  569 
formation  of,  in  stomach,  345 
headache  in  poisoning  with.  483 
paralysis,  lessened  ezcitabilitr  io. 

without  EaR  in,  525 
poisoning,  odor  of  breath  in,  2S5 
uses  of,  effect  on  disease,  21 
Alcoholic  amblvopia,  602 

poisoning,  delirium  tremens  from, 

471 
tremor,  531 
Alcoholism,  trembling  of  tongue  of, 
287 
lip»mia  in,  280 
Alderton.  reference  to,  199 
Alexia,  552 

Alkalies,  salivation  caused  by.  2S9 
Alkaline  fermentation  in  urine,  fmm 

micrococci  and  bacilli 
425 
odor  of,  404 
turbid  urine  from,  412 
reaction  of  urine,  sometime*  is 

health.  403 
urine,  simple,  distingnisheii  fr>m 
urine  alkaline  from  fermeou- 
tion,  426 
Allochiria  defined.  478 
Amaurosis  after  severe  hemorrhagea, 
602 
satumina,  602 
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Ammnrotb,  temporarj  partial,  ngnifi- 
caoce  of,  571 
anemic.  601 
wiUi  albumiDuria,  441 
Amblyopia,  alcohol,  569 

alcoholic,  and  tobacco,  602 
Ammoniacal  fermentation  of  uriDe,402 

odor  of  stool  from  urine,  372 
Ammoniaco-magneaian  phosphate  in 

urine  deiscribed,  431 
Ammonio-mag^eaian    phosphates    in 

urine,  402 
Amnesia,  554,  556 

acoustic  and  Tianal,  552 
may    simulate   atactic    aphasia, 
word-deafness,  word-blindness, 
agraphia,  556 
mixed  with  aphasia,  555 
Amnestic  aphasia,  553,  554 
Amceba  coli,  391 
Amphoric  breathing,  159 

corresponds    with     metallic 

rales,  153 
defined, 148 

with  caTities  in  lungs,  147 
Amphoteric  reaction  of  urine,  ¥>\ 
Amyloid  degeneration  of  intestines, 
fats  poorly  absorbed  in,  371 
disease  of  spleen,  335 
kidney,  albuminuria  with.  435 

casts  in  urine  of,  422 
liTcr,  surface  of.  325 
Amylolysis,  disturbed  in  laper-aciditT 
of  stomach,  356 
incomplete,  shown  by  microsoopi- 
cal  examination  of  romit,  365 
Amylolytic  period  of  digestion.  34:^ 

343 
shortened.  346 
Amyotrophic  lateral  scleroait.  5^^.  'yif* 
EaR  with,  524 
increase  of  tendoo  reflex 

in.  5^j0 
lessened     exmabiiitr 
withoot  EaE  in.  525 
partial  EaR  with.  5^3 
An.  an  abbreriatioo  for  anode.  -»; 
Anemia,  absence  of  poise  wi:^  24'5 
a  cause  of  dropsr.  53 
albuminuria  with,  ^/j 
alkalescence  of  hV^A  42miLi*L»< 

in.  283 
caused  by  ancfaylotfM&a  c-j-^i*:- 

Dale,  342 
color  of  blood  ia  cases  of  MrT«r*r. 
271 


Angmia,  diminished  hemoglobin  in, 
275 

dizziness  with,  471 

due  to  bothriocephalus  lata,  380 
to  tapeworm,  377 

headache  with,  48:^ 

heart-sounds  often  strengthened 
in,  217 

in  contrast  with  chlorosis  as  re- 
gards diminution  of  red  cor- 
puscles. 276 

leucocytosis  in,  278 

may  be  concealed  by  redness  of 
face.  42 

microcy tes  and  macrocytes  in,  276 

microcytluemia  with,  276 

murmun  heard  in,  229 

oligocythemia  in,  but  not  in  chlo- 
rosb,  274 

peculiarities  of  blood  in.  275 

pemiciou!*,  ieucin  and  tynjsin  in 
urine  of,  432 
retinal  hemorrhageM  in,  562 
uric  acid  incresMr*!  in,  4'M 

pfAkiU/cyumn  with,  277 

p^/lyuria  in.  4^j6 

pr^fgre%*i  re  venoufi  pulfie  with,  268 

red  f-zirjius^.-len  diuiinijihed  and 
paler  in.  27'> 

retinAi  change*  in,  002 

sp!«rrjic.  eniari^irmebt  of  spleen  in, 
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Ansesthesia  of  raucous  membrane  in 
hysteria,  497 
partial,  cause  of,  459 
sensory,  in  gross  hysteria,  634 
total,  rare,  479 
Analgesia  defined,  479 
Anamnesis  defined,  17 
mode  of  taking,  19 
scheme  for.  26 

unreliable  regarding  spasms,  533 
what  it  comprises,  19,  20 
Anarthria  defined,  548 
Anasarca.     See  CEdema. 
Anatomical  disease,  symptoms  of,  587 
divisions  of  the  chest,  76 
variations,  cause  of  unequal  pulse 
in  symmetrical  vessels,  257 
Anatomy  of  heart,  191 

of  hver,  319 
Anchylostoma    duodenale,  described 

and  illustrated,  382 
Anchylostomen  in  vomit,  364 
Anchylostomiasis,  382 

feces  of,  contains  Charcot's  crys- 
tals, 388 
Aneurism,   absence  of  pulse  with, 
243 
aortic,  pulsation  in,  204 
blood  in  sputum  from  rupture  of, 

167 
caution  regarding,  when  making 

exploratory  puncture,  162 
difficulty  in  distinguishing  from 
apparent  enlargement  of  heart, 
210 
effect  of,  upon  pulse  in  one  of  two 

symmetrical  vessels,  257 
increased  circumference  of  thorax 

in,  163 
near  oesophagus,  caution  regard- 
ing sounding  oesophagus,  294 
neuralgia  from  pressure  of,  483 
of  abdomiual  aorta,  255 
of  aorta,  and  other  arteries,  eflsct 
on  pulse,  245 
crystals  in  sputum  in  hemor- 
rhage into  lungs.  180 
cyanosis  from,  43 
description  of,  254 
how  aistinguished  from  em- 
pyema pulsans,  102 
prCvSsing  on  the  larynx,  75 
pressure  by,  upon  recurrent 
nerve.  296,  599 
of  arch  of  aorta,  affects  vessels  of 
left  side,  255 


Aneurism  of  ascending  aorta,  affects 
vessels  of  right  side,  254 
of  descending  aorta.  255 
of  innominate  artery,  255 
of  minute  arteries  of  brain  a  cause 

of  hemorrhage,  577 
of  pulmonary  artery,  255 
phenomena  of,  40 
pressing  heart  forward,  203 
pressure  on  nerves  from,  4*39 
pulsation  of,  near  stomach,  302 
recurrent  paralysis  a  symptom  of. 

600 
simulates  enlarged  heart,  209 
systolic  pulsations  at  base  of  heart 
in.  203 
Angina,    cause    of    enlargement  of 
tongue,  286 
hepatica,  herpes  with,  50 
Ludovici,  594 

(3ause  of  cyanosis,  43 
necrotica,  tonsils  in,  290 
pectoris,  in  organic  disease  of  the 
heart,  577 
pulse  in,  240 
Angle,  epigastric,  82 

in  emphysematous  thorax.  83 
of  Louis,  84 

in  phthisical  thorax,  S4 
Angulus  Ludovici  defined,  76,  78.  81. 

82 
Anhidrosis,  sudamina  after  long-coD- 

tinued,  50 
Anidrosis,  38.  581 

defined.  37 
Anilin,  color  of  blood  in  poisoning  bj. 

270 
Animal  parasites,  examination  of  stool 
for,  377 
exotic,  21 
in  sputum,  182 
in  urine,  section  on,  424 
section  on,  377 
two  found  in  blood.  2S3 
Ankylostoma,  41 
Ankylostoma-aneemia,  54 
A  nodal  closure,  result  of.  5(>6 
Anode,  at  the,  contraction  only  at  the 
opening  of  the  current,  oOo 
colors  blue  litmus  red,  505 
positive  pole,  504 
Anomalies  of  breathing.  89 
Anorexia,  defined,  472 
Anosmia,  when  it  occurs.  573 

unilateral,  associated  with  hemi- 
ansBBthesia,  573 
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AnOTe,  occurrence  of,  important  sign 

in  tetanus,  526 
AdSC,518,  519,520,521,523 

minimal,  determination  of.  515 
Anterior  column  of  spinal  cora,  455 
cranial  fossa,  effect  of  lesion  of, 

457 
gray  columns.  492 

disease   of,    EaR    with, 
524 
horn,  characteristic  sign  of  cere- 
bral and  spinal  paralysis 
above,  494 
excitability  of,  increases  skin 

reflex,  496 
ganglia,  455,  456,  492 
part  in  skin  reflex,  496 
results  of  disease  of,  490 
horns,  disease   of,  tendon  reflex 
diminished  in,  500 
effect  of  lesion  of,  456 
gray,   EaR  with  lesions  of, 
524 
preside    over    muscular 
tonus,  528 
office  of.  455 
pyramids,  454 
roots  of  spinal  nerves,  455 

compression  of,  results  of,  491 
Anthrax  bacilli,  cultures,  606 
described,  280,  606 
illustration  of,  280 
Antifebrin,  urine  after  taking,  451 
Antiperistalsis  of  stomach,  303 
Antijjyrine,  urine  after  taking,  451 
Anuria  from  obstruction  by  echino- 
coccus,  425 
in  acute  nephritis,  407 
in  hysteria,  579 
■^xiety,  effect  of,  on  amount  of  urine, 
401 
pulse  frequent  in,  240 
subjective  expression  of,  in  dys- 
pnoea, 99 
Aorta,  anatomical  relations  of,  254 
aneurism  of,  pulsation  in,  204 
paralysis  of  recurrent  nerve 

by  pressure  from,  538 
pressure  by,  upon  recurrent 
nerve,  296 
relation  of  left  carotid  to,  clinical 

importance  of,  463 
sclerosis  of,   shown  by  stronger 

aortic  second  sound,  217 
stenosis  of,  commencement  of,  ab- 
sence of  apex-beat  in,  202 


Aorta,  stenosis  of,  from  enlarged  retro- 
peritoneal glands,  341 
murmur  of,  where  heard,  224, 

225 
pulse  in,  252 
tracing  of  pulse  in  insufl[iciency 

and  stenosis  of,  249 
various  phenomena  of,  25.S 
Aortic    and     tricuspid    insufliciency, 
combined  arterial   and  venous 
crural  sounds  with,  269 
first  sound,   softest  heart  sound, 

217 
insufficiency,  194,  195 

and  stenosis,  effects  of,  195 
opposite     condition     of 

rulse  in.  252 
liver  pulse  in,  257 
capillary  pulse  in,  256 
double    sound    over    crural 

artery  in,  259 
effect  upon  second  sound,  258 
increased    arterial   pulsation 

with,  257 
murmur  of,  where  heard,  224, 

225 
progressive     venous     pulse 

with,  268 
pulsating  splenic  tumor  with, 

335 
pulsation  in  aorta  with.  254 
of  retinal  arteries  in,  602 
pulse  in,  251 
with,  253 
tracing  of  pulse  of,  249 
weakening  of  first  sound  at 
apex  in,  219 
stenosis,  194 

absence  of  pulse  with,  243 
paleness  in,  41 
pulse  with,  242,  244 
sounds  with,  258 
weakening  of  aortic  second 
sound  in,  219 
valve,  insufficiency  of,  sounds  in, 

217 
valves,  where  best  heard,  213,  214 
Ape-hand  in  paralysis,  544 
Apex-beat  of  heart,  examination  of, 
197 
absent  in  pericardial  adhesion,  202 
and    heart-beat    not  to  be  con- 
founded, 201,  203 
causes  of,  198 

change  in  width  and  strength  of, 
200 
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Apex-beat  coincides  with  systole  of 
heart,  212 
displaced  by  retraction  of  lung, 

209 
displacement  of,  199 
doubling  of,  202 

in  determining  apparent  enlarge- 
ment of  heart,  210 
in  dislocation  of  heart,  211 
position  of,  in  children,  198 

with    pericardial   exudation, 
202 
strength  and  breadth  of,  a  sign  of 

hypertrophy,  200,  201 
weakening  of,  causes,  201 
Apex,  first  sound  at,  strengthened  in 
mitral  stenosis,  218 
sounds  of  heart  heard  at,  214 
mitral  murmurs  at,  224 
murmur  of  stenosis   of  left 
auriculo-ventricular  open- 
ing, heard  at,  224 
Aphasia,  with  albuminuria,  441 
atactic,  552,  553,  554, 559 
cause  of,  555 
phenomena  of,  558 
Charcot's  diagram  of,  560 
Lichtheim's  diagram  of,  557 
localization  of,  ^5 
mixed  with  amnesia,  555 
mode  of  procedure  in  testing  for, 

555,  556 
motor,  559 

sensorpr,  phenomena  of,  558 
Aphasic  disturbances,  549 
Aphonia,  74 

a  result  of  recurrent   paralysis, 

599 
how  caused.  597 
in  paralysis  of  recurrent  nerve, 

538 
tone  of  cough  in,  166 
Aphonic  patients,  159 
A^phthse,  in  vomit,  366 
Apices  of  lunes,  81,  82 
boundaries,  122 
caution  regarding  slight  dead- 
ening over,  126 
cavities  in,  131 
diminished  in  phthisis,  137 
disease  of  both,  comparative 

percussion  in,  125 
dry   rales  with    catarrh    of, 

150 
large  rales  in,  a  sign  of  cavity, 
152 


Apices  of  lunsB,  percunion  note  oTer, 

position  of,  chan^  by  dit- 

eased  condition  m  neck,  1^ 

relatively     deadened    looDd 

over,  114 
shrunken,    open    tympanitic 

sound  over,  110  ' 
sometimes  enlarged,  136 
systolic  subclavian  marmar 

at,  259 
tuberculosis      of.     increued 
vesicular  breathing  in, 
144 
deadened    sound    with, 

129 
pain  with,  102 
prolonged  expiration  in. 

145 
tympanitic       resonance 
over,  in  beginning.  VT* 
tympanitic  sound  over,  in  be- 
ginning tuberculosis,  112 
upper  limits  of,  125 
Aplasia  of  lung,  deadened  sound  over, 

114 
Apnoea,  92 

contracted  pupils  in,  93 
jerking  of  muscles  in,  93 
Apoplectic  attack,  defined,  585 

nabit,  575 
Apoplexy.    See  Cerebral  hemorrhage, 
aphasia  after  an  attack  of.  555 
decubitus  after,  582 
disturbance  of  consciousneai  in. 
470 

glocosuria  with,  443 
eart  and  vessels  to  be  examined, 
577 
pulse  in,  245 

syncope  as  a  precursor  of,  471 
tinnitus  aurium  sometimes  a  pre- 
cursor of,  573 
transitory  albuminuria  with,  43o 
Arc  de  cercle,  468,  534 
Area  of  heart  dulness,  enlargement  of. 

208 
Areometer,    use    of,  in    determining 

specific  gravity  of  urine.  403 
Arm,  motor  centre  for,  454 
nerves  of,  485 

paralysis  of  the  muscles  of.  542 
points  of  electrical  irritation  apon. 

illustrated,  509,  510 
position  during  electrical  exami- 
nation, 511 


INDEX. 


616 


AxBOiic,  poisoning  by,  caiue  of  hmn- 
ato-jaandicey  47 
-paralyBia.    lessened   excitability 
in,  without  EaB,  525 
Arterial   liver-pulse,  when  liver  en- 
larged, 322 
pulse,    propagated    through    the 

capillaries,  268 
sclerosis,  abnormal  pulsations  in 
arteries  in,  256 
condition  of  arteries  in,  256 
gallop  rhythm  pf  heart  with, 

221 
pulse  with.  244.  245 
Arteries,  examination  of,  234 
Artery,  basilar,  461 
middle  cerebral,  462 

hemorrhages  and  emboli 
most  freauent  in,  463 
l&rgest  and  most  impor- 
tant of  the  brain,  462 
ophthalmic,  461 

posterior  cerebral,  portion  of  brain 
it  supplies,  462 
communicating,  461 
vertebral,  461 
Arthritis  deformans,  467, 583 

pain  in  spine  with,  483 
Arthropathia  in  nervous  diseases,  583 
Articular  neuralgia,  484 
Arythm  of  pulse,  241 
Aiythmic  breathing,  92 
Aflcarides   in   ductus  choledochus,  a 

cause  of  jaundice,  47 
Ascaris  lumbricoides  described,  and 
symptoms  of,  380 
eggs  of,  381 
illustrated,  381 
Ascites,    abdominal    veins    enlarged 
with,  314 
associated  with  cirrhosis  of  liver, 

325,326 
cause  of  diminished  area  of  liver 

dulness,  331 
caused  by  stasis,  314 
chylous,  318 

defined,  and  diagnosis  of.  313 
due  to  venous  engorgement,  260 
effect  on  form  of  chest,  86 
employment  of  deep  breathing  in, 

323 
may  cause  venous  stasis,  262 
press  diaphragm  up,  322 
tympanitic  sound  with  distention 

or  abdomen  from,  130 
value  of  tapping  for  diagnosis,  818 


Asiatic  cholera :  See  Cholera  Asiatica 
Aspergillus  fumigatus  (mould)  in  spu- 
tum, 175,  190 
Aspermatism,  580 
Asphyxia,  local,  in  neuroses,  577 
Associated    movements  in   paralysis, 

defined,  535 
Asthma,   bronchial,   expiratory   dys- 
pnoea peculiar  to,  99 
rapid  breathing  in,  94 
relation  of  Curschmann's  spi- 
rals to.  180 
casts  in  sputum  of,  173 
cause  of  cyanosis,  43 
Charcot-Leyden's     crvstals     in, 
182 

in  sputum  of  bronchial, 
174 
in  connection  with  disease  of  the 

nose,  575 
oxalate  of  lime  in  sputum  of, 

182 
simulation  of,  19 
spirals  in  sputum  of,  175 
ursemic,  440 
Asymmetry  of  breathing  described, 
91 
of  pulse,  245 
of  skull,  465 
Ataxia  defined,  527 

and  explained,  529 
difficulty  of  distinguishing,  from 

tremor,  531 
of  upper  extremity,  561 
when  it  occurs.  529 
Ataxic  aphasia.  552.  553 

cause  of,  555 
Atelectasis  in  children,  98 
Atelectatic    crepitation,    inspiratory, 

defined,  154 
Atheroma  of  aorta,  systolic  murmurs 
with,  254 
of  vessels  a  cause  of  hemorrhage 
of  brain,  576 
Athetosis  defined,  535 
Atonia  in  paralysis,  489 
Atonic  atrophic  paralysis,  494 

paralysis,  494 
Atrophic  oaralysis,  490 

fi Drill ary    contractions    in, 

632 
partial  EaR  in,  525 
two  forms  of,  493 
Atrophy    and    paralysis,  parallelism 
between,  493 
disunion  of,  493 
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Atrophy  defined,  35 

aisturbance  of  vision  from,  601 
of  inactivity.  491,  494 
of  muscles,  489 
varieties  of,  490 
Atropine,  effect  of,  on  pupil,  567 

poisoning,  red  skin  in,  41 
Auenbrugger,  reference  to,  104, 105 
Aura,  a  prelude  of  epileptic  convul- 
sion, 532 
Auricle,  its  relation  to  venous  pulse, 
264 
left,  location  of,  191 
right,  location  of,  191 
Auricular  semi-lunar  murmur,  where 

heard,  224 
Auricularis  magnus  nerve  illustrated, 

485 
Auriculo-temporal  nerve,  illustrated, 

485 
Auscultation  of  heart,  211 

{)oints  of  election  for,  213, 
214 
of  intestine,  312 
of  lun^.  138 

to  oe  after  percussion,  140 
of  peritoneal  cavity,  318 
of  pulse,  257 
of  stomach,  307 
of  veins,  268 
of  voice,  156 

when  it  may  be  omitted,  158 
of  whispered  voice,  159 
results  of,  in  aneurism  of  aorta, 

254 
value  of,  when  small  surface  of 
lung  is  involved,  126 
Autocthonous  clots,  effect  on  pulse, 

245 
Auto-intoxication, 

by  acetonuria,  448 
by  diaceturia,  448 
Auxiliary  muscles  of  inspiration  and 

expiration,  540 
named,  96 
of  respiration,  aid  in  thoracic 
breathing,  99 
Axillary  lines  defined,  76 
nerves  illustrated,  486 
Azoospermia,  580 


BAAS,  reference  to,  151 
Baccilli,  reference  to,  159 
Bacillus  of  anthrax,  illustrated  and 
described,  280 


Bacillus  described,  cultures  of,  604    _^ 
distinguished  from  Koch's  cmm0^ 

bacillus,  607 
in  sputum  from  mouth,  188, 289 
in  urine,  425  g 

resembling  tubercle  hacillitt,    ^ 
400 
of  Finkler-Prior  described,  cul- 
tures of,  390,  607 
of  glanders,  found  in  blood.  232 
of  malignant  oedema  described, 

604 
of  tuberculosis,  absence  of,  187 
discoveiT    of,    made    elastic 
threads     in    sputum    leas 
valuable,  177 
found  in  blood  (rare),  281 
in  sputum,  175 
in  urine,  sign  of  tuberculosis 
of  urinarv  passages,  426 
Back,  nerves  of,  too  deep  for  electrical 

examination,  511 
Bacteria,  casts  of,  in  pyaemia.  424 
found  in  hyaline  casts,  423 
intestinal,    in    stools,    value   of^ 

388 
in  urine,  399 

of  nephritis,  427 
section  on  their  diagnostic  value, 

602 
urine  made  cloudy  by,  402 
turbid  from,  413 
Balz,  reference  to,  174,  183 
Bamber,  reference  to,  191 
Band-box  note  with  emphysema,  135 
Barrel-shaped  chest,  83 
Bartels,  reference  to,  395 
Basch,  reference  to,  245 
Basedow's  disease,  blowing  murmurs 
over  lymphatic  glands  in, 
259 
heart-beat  in,  201 
hemidrosis  in,  38 
increased  strength  of  heart- 
sounds  in,  216 
palpitation  of  heart  in,  577 
pulse  in,  240 
tremor  of,  531 
Basilar  artery,  461 

Baths,  cold,  value  of  pulse  in  showing 
result  of,  253 
induce  perspiration,  37 
Baumann,  reference  to,  432 
Berger,  reference  to,  190 
^xybuteric  acid  in  urine  of  diabetic 
coma,  449 
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Biceps  reflex,  499 

-tendon  reflex,  498 
Biedert,  reference  to,  164,  186 
Bienstock,  reference  to,  388 
Biermer,  reference  to,  104,  135,  136 
Bile-acids  in   urine,  diagnostic  value 
of.  443 
small  amount  of,  in  normal 

urine,  405 
value  of,  in  jaundice,  46 
coloring  matter  of,  in  urine,  410 
deficiency  of,  eff*ect  on  absorption 

of  fat,  371 
efiect  of,  on  color  of  stools,  373 
not  usually  found  in  watery  stools, 

374 
-pigment  in  sputum  in  icterus,  172 
-pigments  and  bile- acids,  section 

on  testa  for,  in  urine,  442 
vomiting  of,  361 
Kliary  colic,  vomiting  in,  358 

engorgement,  tenderness  with,324 
Bilimbin,  46 

Bismuth  test  for  su^ar  in  urine,  444 
uncertain  if  there  is  albumin, 
444 
Bizzozero,  reference  to,  271 
Black  color  of  vomit,  from  ingestion 
of  iron,  and  in  acute  lead-poisoning, 
360 
Bladder,    alkaline    fermentation    in, 
cause  of  turbid  urine.  412,  413 
carcinoma  villosum  of,  particles  of 

tissue  in  urine  from,  421 
completely  emptied  by  act  of  uri- 
nation, 408 
crises  (painful  tenesmus)  in  tabes, 

580 
depot  of  pus  in  the  neighborhood 
of,  cause  of  hydrothionic  urine, 
415 
distended,  diaffnoeis  of,  398 
disturbance  0^587 
examination  of,  398 
importance  of  emptying  in  exam- 
ine abdominal  organs,  341 
paralysis  of,  590 
position  of,  398 
retention  of  urine  in,  a  cause  of 

diminution  of  secretion.  408 
tenesmus  of,  causes  of,  400 
Blindness,  central,  568 

result  of  lesion  of  corpora  quadri- 
gemina,  570 
Blood,  abnormal  additions  to,  280 
alkalescence  of  freshly  drawn,  283 


Blood,  arterial,  brighter  in  color  than 
venous,  270 
bacillus  of  typhoid  fever  found 

in,  281 
-casts  in  urine,  sign  of  renal  haema- 

turia,  424 
chemical  examination  of,  283 
color  of,  in  cases  of  poisoning  by 

various  substances,  270 
coloring  matter  of,  in  urine,  when 

occurs*,  410,  441 
corpuscles,  change  in   form   and 
size  of  red.  in  anaemia,  275 
counting  of,  274 
destruction  of  in  intermittent 

fever,  434 
in  stools,  887 
normal    proportion  of  white 

to  red,  278 
pathological    diminution    of 

red,  275 
proportion   of  white  to  red 

increased  in  anaemia,  275 
red,    number   of.  in  a  cubic 
millimetre  of  blood,  275 
crystals  in,  in  leukaemia.  279 
diseases  of,  cause  of  paleness,  40 
entire  amount  equals  about  one- 
thirteenth  weight  of  body,  270 
examination  of,  270 
from   nose  and  throat,  diagnosis 

of,  171 
in  sputum  from  rupture  of  aneu- 
rism, 167 
intensity  of  color  of,  270 
in  urine,  form  and  appearance  of, 
412,  416 
causes  albuminuria,  435 
-jaundice,  46 
.large    effusions    of,    urobilin    in 

urine  with,  409 
-making   organs,  development  of 

fat  in  disease  of,  41 
microscopi(;aI  examination  of,  273 
mode  of  examination  of,  for  micro- 
organ  isms,  282 
morphological  constituents  of,  im- 
portance of,  in  diagnosis,  270 
movement  of,  in  heart,  193 
murmurs,  229 
normal  structures  of,  27.S 
pathological  conditions  of,  as  re- 
vealed by  the  microscope,  273 
-pressure,  diminished  amount  of 
urine  when  reduced,  407 
how  measured,  245 


Brain, 
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; :  :'5K  >  ..:  :-^f  nfiCH**  v>f  ike 

Br:^:::.  i.i?. -^sj  . :.  'r.\:-.:  i»«rdu«^  of  ihe 

ivldtioa  or',  to  vii>ea5e  of  the 

^nsibility  of  cranium  to  pres- 
sure with,  466 
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of  oinnrop  mnehm  d.  a 
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coocBflDDEi  fif ,  rhnaoonuLifter.  H"* 
cjvliecsTs  hl.  no.  taniA  ftiium. 

57S 
difficoltr  of  iocal  ezimiiiAtitfii  d. 

463    * 
dJBci— ei  aC  oomaiia  of  bmi^ 

headM^  with.  4df 
ioherhcid.  5(* 
difltarbaocse  <€  xiakm  hv  ienoD  fi 

ba8eoC4$G» 
effect  of  local  divMe  it  hmd 

457 
habit  which  pn^ap(m»  to  hmiK- 

rhage  o(  575 
hearing  in  local  dinaw  oC  572 
hemorrhage  and  aofiming  oC  I^ 

lation  to  diaeani  of  thf  ban, 

576 
ineoaalitf  of  poptk  in  apilBWil 

anectiona  of,  567 
lateral  view  of,  45^ 
lesion  at  base  of.  pmiym  dwm- 

cles  of  one  eye  in,  56^ 
local  diseases  of,  dii^noiit  ot  dSS 
hemidrosis  in,  S8 
thrombosis  of  Tesseb  oC  ^^ 
paralysis  of  cortex  of,  eariy  iptiai 

in.  494 
postures  assumed  in  diMssa  o£SS 
retinitis  in  syphilis  of,  562 
slight  amount  of  vomit  in  ditetia 

of,  360 
slow  pulse  in  diseases  of.  ^7 
symptomatic  epilepsy  in  snatom- 
*  ical  diseases  of.  533 
symptoms,  general,  enumented, 
"585 

syncope  in  chronic  diseaBCs  of.  471 
syphilis   of,   changes   in   fundii* 

oculi  in,  601 
tuberculous  nature  of  dis^'ase?  ^ 

if  nutrition  is  poor,  57') 
tumors   of.    disturbance  of  con- 
sciousness with.  471 
migraine  with,  48^^ 
vertigo  with.  472 
value  of  pulse  in  showing  com- 
plicating disease  of.  253 
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-findn.Tomitin^from  irriUtioii  of,  8«^ 
in  rapidly  deyeloping  diMases 

of,  678 
ocean  saddenly  in  diMases  of, 
359 
,  odor  of,  importance  of,  285 
short,  in  deformity  of  chest,  88 
hing.  See  also  ander  Respiration, 
abdominal,  90 

disappears    in   paralysis    of 
diaphragm,  90 
anomalies  of,  89,  91 

from  CO,  in  hlood,  92 
asymmetry  of,  descrihcd.  91 
costal  type  of,  in  women,  90 
deep,  during  auscultation,  141 
diaphragmatic,  interfered   with, 

86 
irr^ularity  of,  92 
obstructed,  74 

of  compression  defined,  147 
painful,   efiect  of  posture  upon, 

32 
thoracic,  replaced  by  diaphrag- 
matic, 90 
transition,  explained.  149 
undefined,  explained,  148 
Brenner,  reference  to,  572 
•Brick-dust    sediment    in    urine   ex- 
plained, 402,  429,  430 
Bn^,  reference  to,  356,  372,  432 
Bright's   disease,   choked  disc  with, 
601 
dropsy  of,  explained,  440 
Broca,  reference  to,  552,  553,  555 
Bromine,  urine  after  taking,  450 
Bronchi,  epithelium  in  sputum  from, 

176 
Bronchial  asthma,  casts  in  sputum  of, 
173 
Charcot- Leyden's  crystals  in 

sputum  of,  174, 182 
relation     of    Curschmann's 
spiral  to,  180 
breathing,  how  conducted  to  the 
ear,  143 
difficult  to  distinguish  from 
vesicular,  143 
'  normal,  described,  141 

not  to  be  confounded 
with  pathological, 
141 
pathological,  explained, 
164 
difficult  of,  weakened  in  case 
of  filled  cavity,  147 


Broochial  catarrh,  94 

cause  of  diminished  vesicular 

breathing,  145 
kind  of  rales  with,  150 
tubes,  closure  of,  weakened  vocal 
fremitus  with,  158 
pieces  of,  in  sputum,  172 
rapid   breathing  in  diseases 

of.  94 
sensitiveness  of,  a  cause  of 
cough, 165 
Bronchiectasis.  131 

amount  of  expectoration  in,  168 
friction  sounds  with.  156 
odor  of  sputum  in,  171 
Bronchiectatic  cavities,  micrococci  in 
sputum  from,  189 
rin^ng  r&les  with,  153 
Bronchitis,  acute,  mucus  in  first  stage 
of,  168 
a  ferment  in  sputum  of,  190 
alveolar  epithelium  in  sputum  of, 

177 
amount  of  expectoration  in,  168 
capillarv  in  children,  98 
caused  by  dust,  21 
Charcot- Leyden's  crystals  in  spu- 
tum of.  174,  182 
chronic,  morning  cough  of,  165 
cyanosis  in,  43 
difiused,  rSles  with,  150 
fetid,  crystals  in  sputum  of,  181 
micrococci  in  sputum  in,  189 
odor  of  sputum  in,  171 
relation  of,  to  brain  disease, 

576 
sputum    in  three   layers  in, 
169, 174 
fibrinous  tubes  in  sputum  of  acute 

and  chronic  croupous,  172 
increased  vesicular  breathing  in, 

144 
jerking,  inspiration  in,  145 
metallic  rales  with,  150 
non- ringing    rales    with,     when 
there  is  a  broncho-pneumonic 
deposit,  153 
prolonged  expiration  in,  145 
purulent,   coin-shaped  sputa   in, 

109 
putrid,  leptothrix  buccalis  in  spu- 
tum of,  184 
tyrosin  in  sputum  of  fetid,  182 
vital  capacity  of  lungs  in,  164 
Bronchophony  described,  158 
Broncho-pneumonia  in  children,  98 
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Bronchus,  primary,  when  open  tym- 
panitic 80und  is  heard  over,  111 
stenosis  of,  98 
Bronze  skin,  48 
Bruit  depot  ftlh  described,  134 

where  it  occurs,  134 
Bubbling  rales,  154 
Buccinator  nerve,  illustrated,  485 
Bulb,  EaR  with  disease  of  the  motor 

nerves  of,  524 
Bulbar  paralysis,  absence  of  bone  re- 
flex in,  500 
of  reflex  of  pharynx  in, 
497 
cyanosis  in,  43 
EaR  with,  524 
increased  secretion  of  saliva 

in,  577,  578 
lessened  excitability  in,  with- 
out EaR  in.  525 
paralysis  of  diaphragm  in,  90 
of  recurrent  nerve  with, 
538.  599 
position  of  the  soft  palate  in, 

538 
power  to  cough  lost  in,  165 
quick  pulse  with,  577 
ri^id  thorax  in,  91 
salivation  in,  289 
speech  in,  548 
pulse  (bulbus  jugularis),  265 
Bulbus  jugularis,  2G3.  265 

murmur  at,  in  tricuspid  in- 
sufficiency, 268 
Bumm,  reference  to,  604 
Bursa  omentalis,  299 
Butyric  acid,  formation  of,  in  stomach, 

345 
Buzzing  felt  near  the  heart,  204 


c 


abbreviation  for  contraction. 
y    Ca,  abbreviation  for  cathode,  506 
Cachectic  conditions,  chloride  of  so- 
dium in  urine  diminished  in,  434 
Cachexia,  chronic,  disturbance  of  con- 
sciousness in,  471 
defined, 35 
delirium  in,  471 
diminished  volume  of  abdomen 

in,  309 
general  atrophy  in,  491 
mdican  in  urine  of  severe,  409 
leucocytosis  in,  278 
malarial,  41 
oxaluria  in,  430 


Cachexia,  poikilocytoeis  in,  2 
severe,  ecchymoeis  in,  51 
state  of  skin  in,  36 
temperature  in,  64 
urea  diminished  in  all  k 
434 
Cadaveric  odor  of  breath,  28^' 
CsBcum,  to  be  examined  in 

obstipation,  369 
Calcifications  in  pericardium, 

sounds  from,  232 
Callus,  cause  of  pressure  on 

469 

Camman,  reference  to,  140 

Cancer.    See  also  Carcinoma. 

cachexia  of  oxaluria  witl 

poikilocytosis  in,  277 

of  head  of  pancreas,  a  < 

jaundice,  47 

of  rectum,  pain  at  stool  i 

of  stomach,  alkaline  vomi 

palpation  of,  303 

use  of  sound  in,  802 

navel  on    liver  in  carcir 

liver,  325 
paleness  in,  41 
Cancrum  oris,  description  of,  ! 
Cantani,  reference  to,  430 
Cantharides,  fibrin  in  urine  in 

ing  by,  439 
Capillaries,  arterial  pulse  pro] 

through,  268 
Capillary  pulse  described,  256 
Capsule,   inner,  lesion  of,  with 
chorea,  535 
internal,  454,  461 
Caput  Medusae  defined  and  ex] 
262 
quadratum,  464 
Carbolic   acid,   color  of   urin 

taking,  411,  435,451 
Carbonate  of  lime  in  urine,  43 

illustrated,  431 
Carbonic  acid,  accumulation  of, 
of  cyanosis,  42 
diagnostic    importan< 

270 
effect  of  poisoning  b^ 
color  of  blood.  270 
in  blood,  cause  of,  43 
increased    exhalation 
fever,  60 
oxide  poisoning,  abaorptioi 
in  blood  in,  272 
Carcinoma.     See  also  Cancer, 
acetonurla  in,  448 
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C^^^noma,  delay  in  absorption  from 
^  stomach  in  case  of,  S55 
disturbance  of  consciousness  in, 

^Sect  of,  on  consistence  of  liver, 

epithelial,  in  larynx,  illustrated, 

596 
inherited,  20 
iiTegular    enlargement    of  liver 

with.  322 
nutrition  poor  in,  575 
of  gall-bladder,  326 
of  kidney,  palpation  of,  395 
of  larynx  described,  597 
of  liver,  change  in  shape  of,  325 
difficult  to  distinguish  from 

that  of  omentum,  340 
with  and  without  tenderness, 
324 
of  lung,  deadened   sound   over, 

127 
of  oesophagus,  292,  294,  296 
affecting  the  larynx.  75 
of  pancreas,  diagnosis  of.  340 
of  peritoneum,  315 
of  skull-waii.  465 
of  spleen,    unequal  enlargement 

from,  335 
of  stomach,  absence  of  free  muri- 
atic acid  in.  356 
hypersecretion    in  cases  of, 

357 
local     increased     resistance 

with,  302 
pain  of,  304 
of  tongue,  286 

shreds  of  tissue  in  stools  io,  377 
ventriculi,  hemorrhage  from,  362 
peptonuria  with,  439 
Ourcinomatous  plenritis,  cells  io  exu- 
dation of,  161 
ulceration  of  rectum,  hemorrhage 
from,  375 
Cardia  of  stomach,  position  of.  2^. 

299 
Cardiogrmphy  of  apex-bi»t.  ^ri 
Caries  of  rib,  paio  in,  101 

cause  of  pleariAT.  Vfi 
of  vertebre,  tendemew  «:^h.  4^/7 
Carotid  artery,  left,  relat>ja  v#  2/>r'x 
rlinical  iaip^.*rtaiu^  ^^  4^.; 
palsalioii  oi^  in  htatrj.   2^/, 
pobe  in  inwiriini  of  ar.ru.  i^ 
Carotids,  intcnMi,  mfi^j  Vut  raz^ta 
461 


I  Cartilage,  sound  on  percussion,  109 
CaSC,  518,  519,  528 

determination  of  minimal,  515 
early  in  tetanus,  526 
Case-taking,  value  of,  25 
CaSTe,  518 

determination  of,  515 
early  in  tetanus,  526 
Casts,  epithelial,  forms  of,  in   urine, 
424 
in  urine,  the  infallible  signs  of 

nephritis,  420 
of  rea  blood-corpuscles,  ilustrated, 

424 
renal,  kinds  of,  422 

preparation  of,  for  examina- 
tion, 422 
Catalepsv  defined,  535 

rarely     occurs    with    anatomical 
diseases,  536 
Cataract  with  diabetes  mellitus,  562 
Catarrh,  acute  nasal,  a  sign  of  various 
diseases,  74 
chronic  nasal,  cause  of  iKmroses, 

575 
nasal,  73 

of  intestine,  meteorism  with,  309 
of  large  intestine,  stool  of,  373 
of  larynx,  signs  of,  593 
of  stomach,   delay  in  absorption 
in  case  of,  355 
hvpersecretion   in    fai«<-H    of, 
'.%7 

'  pain  with.  -W, 

Catheter,  always  to  h*t  ufted  to  draw 
urine    in  ca>ie^  of  unronnrioun- 
ness,  4^)1 
cv^ititis  #rxr-itf^l  bv,  425 
Vt\f*t\i¥^i  t^^  avoid  (Utuiauixu'At'iftu 

of  uririfr,  'Mf 
UAf,  of,  a  t'j^fij^:  of  f:y*.Uliti^  ',7if 
•how-i  rtm'uUiikl  unrt*\  V)'', 
Cath^ylal  f:\ff^txrf,,   r<?<ijif.  of,  5^;^; 
Cath'yi«i    u*',y:^*\'/f.  f^^l'v,  515 

a/.  *.r*«i.  cori*.rpi/^.^,h  af.  rh*:  '  !'/<»> ojr 
of  f:-*rr^.xi\    '/^, 
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Gayities,  bronchiectatic,  microoooci  in 
sputum  from,  189 
cylindrical,  effect  of  length  upon 

pitch  of  sound,  110 
experiment  to  illustrate,  110 
in  apex  revealed  by  loud  r&les, 

152 
in  lungs,  amount  of  expectoration 
from,  168 
bronchial  breathing  over,  146 
coin-shaped  sputa  from,  169 
containing  air,  cloeed-tympa- 

nitic  sound  from,  110 
open  or  closed,  tympanitic 

resonance  over,  131 
plegaphonia  over,  159 
large  parietal,  noise  of  spun-top 

over,  134 
with  smooth  walls,  136 
Cavity  in  lun^,  if  filled,  weaker  bron- 
chial breathing  over,  147 
increased  vocal  fremitus  with, 

158 
metamorphosing  breathing  a 

sure  sign  of,  148 
purulent  sputum  from,  169 
ringing  rdles  with,  152 
Celli,  reference  to,  282 
Celsius'   thermometer,  57 
Central  convolution,  459 

anterior,  blood-supply  of,  462 
left  anterior,  centre  of  acous- 
tic recollections,  555 
posterior  and  anterior,  illus- 
trated. 466 
blood-supply  of,  462 
thread  of  Curschmann's  spirals 
described,  179 
Cephalalgia,  significance  of,  482 
Cercomonas  (infusorium)  in  sputum, 

183 
Cerebellum  ataxia  in  lesions  of  the 
vermiform  process.  529 
illustrated.  466 

vermiform  process  of,  lesion  of, 
534 
vertigo  with  tumor  of,472 
vomiting  in  diseases  of,  578 
Cerebral  abscesses,  585 

afiections,  ataxia  in,  529 
artery,  middle,  hemorrhages  and 
emboli  most  frequent 
in,  463 
largest  vessel  of  brain,  462 
posterior,  portion  of  brain  it 
supplies,  462 


Cerebral  blowing  sound  in  children 
with  systole  of  heart,  258 
congestion,  with  albuminuria,  441 
disease,  abeence  of  coogh  in.  165 

severe  hiccough  in,  540 
diseases,  clonic  spasms  in  local- 
ized, 532 
hemorrhage,  Cheyne  Stokes  respi- 
ration in,  92 
irritation,  acetonuria  with.  448 
paralysis  above  the  anterior  bom, 
characteristic  sign  of,  494 
EaR  not  present  in,  525 
in  children,  hemiathetosis  in, 

535 
increase  of  tendon  reflex  in. 
500 
symptoms,  significance  of,  5^7 
tumors,  Cheyne-Stokes   respin- 
tion  in,  92 
Cerebro-spinal     meningitis,    herpes 

with,  50 
Cerebrum,  461 

blood-supply  of,  in  the  r^on  of 

fissure  of  Sylvius,  462 
disease  of,  muscular  atrophy  with. 

493 
relation  of  acostic  nerve  to,  461 
Cervical  enlargement  of  cord,  location 
of,  468 
nerves,  illustrated,  485 
vertebrae,  caries  of,  539 
Chain-coccus  in  urine,  426 
Change  of  respiratory  8ound.  Fried- 
reich's, defined,  113 
of  sound,   tracheal,  Williams's, 
121,  130 
WintricVs,  described,  111 
Charcot,  reference  to.  279,  493,  526, 

556, 557,  558.  560,  581,  582, 5^7 
Charcot's  crystals,  387 
Charcot- Leyden's  crystals,  179 
described,  181 
in  asthma,  388 
in  sputum,  174 
Cheek,  nerve-supply  of,  484 
Cheese-spirals,  391 
Chemical  examination  of  blood,  2^3 
Chemistry  of  digestion,  348 
Chest,  asymmetry  of,  82 

circumference  of,  in  relation  to 

weight  and  height,  3o 
dimensions  of,  82 
form  of,  in  relation  to  dioea.«e,  SI 
lagging  behind  of,  86 
pathological  form  of,  82 
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Chest,  sides  of,  percuflBion  note  OTcr, 
120 
-wall,  affections  of,  which  cause 
deadened  sound,  130 
inflammatory     diseases    of, 

weaken  apex-beat,  201 
thickening    of,   a   cause    of 
diminished    vesicular 
breathing,  145 
weakened  vocal  fremitus 
with,  158 
Clieyne-Stokes  respiration  described, 

91,  92.  93 
dyspncea  in,  94 
increased    vesicular 
breathing  in,  144 
with  uraemia,  440 
Chiasm,   pressure   upon,   atrophy  of 

optic  nerve  from,  dOl 
Children,  area  of  heart-dulness  in,  205 
arrest  of  growth  of  bone  in  paral- 
ysis of,  583 
at  first  naturally  ataxic,  527 
cancrum  oris  in,  288 
capillary  bronchitis  in,  152 
cerebral  blowing  sound  with  sys- 
tole of  heart  in,  258 
choreic  motions  in  encephalitis 

in,  535 
color  of  stool  in,  373 
cracks  in  lips  of,  a  sign  of  heredi- 
tary syphilis,  285 
diacetnria  in  feyer  of,  447 

as  an  independent  disease  in, 
447 
ease  with  which  they  vomit,  358 
edge  of  liver  distinct  in.  323 
effect  of  severe  diarrhoea  in,  upon 
amount  of  blood  in  the  body, 
270 
elasticity  of  thorax  in.  effect  on 

r&les,  153 
epileptiform  attacks  from  various 

causes,  533 
examination  of,  for  eruption  of 

teeth  in,  285 
expansion     of    lungs    in,    after 

whooping-cough,  136 
frequency  and  character  of  stools 

in,  368 
gallop  rhythm  a  sign  of  heart- 
failure  m,  221 
heart-sounds  in.  216 
hemiathetosis  in  cerebral   paral- 
ysis in,  535 
how  to  examine  mouth  of,  284 


CSiildren,  kinds  of  fungus  spores  in 
stools  of.  388 
laryngitis  in,  593 
lientery  stools  in,  372 
meat-juice   stools   in  catarrh  of 

large  intestine  in,  375 
nervous  disturbances  from  intes- 
tinal parasites  in,  578 
nursing,  sour  odor  of  stool  nor- 
mal in,  371 
percussion  note  in.  120 
position  of  apex-beat  in,  198 

of  heart  in.  192 
pulse  in.  with  febrile  disease,  239 
rapid  breathing  in  fever  of,  94 
reaction  of  stool  in,  372 
relative  heart-dulness  in,  207 
retro-pharyngeal  abscess  in,  290 
round  worms  in.  380 
size  of  liver  in,  320 
sounding  oesophagus  of,  293 
thrush  in,  288 

yielding  thorax  of,  permits  pro- 
jection in  enlargement  of  liver, 
321 
Chill  described.  62 

with  rise  of  temperature,  signifi- 
cance of.  64 
Chittenden,  reference  to,  439 
Chlorate  of  potash,  color  of  blood  in  * 
poisoning  by.  270,  271 
poisoning  by.  causing  hsema- 
to-jaundice.  47 
Chloride  of  calcium,  poisoning  by, 
methsemoglobin  in    bloc^  in, 
272 
of  iron  reaction,  test  for  acetone, 

414 
of  sodium,  amount  of.  in  urine 
405 
in  urine,  434 
Chlorides  usuallv  diminished  in  fever, 

60 
Chloroform  poisoning  causing  hsema- 
to-jaundice.  47 
odor  of  breath  in,  285 
Chlorosis,  blood-corpuscles  markedly 

f)ale  in,  275 
or  of  blood  in,  271 
dizziness  with,  471 
Egyptian,  41 

heart-sounds  strengthened  in,  217 
murmurs  heard  in,  229 
no  notable  diminution  of  red  cor- 
puscles  in,  in    contrast  with 
anaemia,  276 
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Chlorosis,  paleness  in.  due  to  loss  of 
hsmoglobin,  41 
red  blo<xl-corposcles  not  dimin* 

ished  in.  274 
use  of  Fleidchls  hsmometer  in, 

276 
venous  humming  in.  269 
Choked  disk,  56:>,  587 

absence  of.  in  bulbar  paral- 
ysis. 496 
from  intra-cranial   pressure, 

600 
recognition  of,  601 
unilateral.  565 
Cholsmia,  47 

Cholera  Asiadca.  alkaline  vomit  in, 
366 
anuria  with,  407 
bacillus,  cultures  of.  607 
described  and  illustrated, 

389 
mode  of  preparation  of, 

389 
necessity  of  pure  culture 
of.  390 
color  of  stool  in.  373 
effect    of   discharges  in,  on 
amount  of  blood  in    the 
body.  270 
examination  of,  606 
increased  peristalsis  in,  366 
indican  in  urine  of,  409 
great  quantity  of  stool    in, 

370 
mucus  in  stools  of,  374 
odor  of  stools  in,  372 
peculiar  vomit  of,  described. 

361 
saliva  diminished  in.  289 
severest  diarrhcea  with,  369 
sweat  in,  38 

watery  stools  in.  371,  374 
morbus,  mucus  in  stools  of,  374 
Cholesterine,  crystals  of.  in  sputum,181 
Chorda  tympani,  461,  484 
Chorea  minor  described,  534 
significance  of,  535 
Choroid,  tubercle  of,  601 
Choroidal  tuberculosis.  562 
Choroiditis  syphilitica,  601 
Chronic  diseases,  development  of,  in- 
dicated by  weight  of  body, 
35 
outbreaks  of,  22 
Chyluria.  fibrin  in  urine  in,  439 
lipemia  in,  280 


Chyluria,  liporia  in.  447 

produced  by  filaria  smngainis.  425 
rare,  412 
Ciliated  epithelium,  transfer  of  mucus 

by,  167 
Circle  of  Willis,  461 
Circulation,   disturbance  of,  causing 
paleness,  40 
through  lungs.  44 
Circulatory    apparatus,   examination 
of.  191 
disturbances  of,  576 
Circulus  vitiosus,  in  stomach.  345 
Circumference  of  thorax  increased  in 
inspiration,  163 
where  measured,  162 
Circumpolarization    for    determining 

presence  of  sugar.  447 
Cirrhosis  of  liver,  ascites  with,  314 
bloody  vomit  in.  361,  362 
consistence  of  liver  in,  326 
diminished  area   of  dulness 

with.  331 
enlargement  of  spleen  with. 

335 
made  out  after  tapping  abdo- 
men, 318 
surface  of.  325 
urine  of.  dark,  408 
venous  engorgement  caused  by, 
262 
Clarke,  columns  of.  459 
davicular  depressions  deepened,  87 
Clavus  hystencus.  482 
Clear  sound  defined,  106.  109 

from  closed  air-cavity.  110 
Clinical  study,  value  of  case-taking 

in.  25 
Clonic  spasms.  530 

when  occur.  532 
Closed  tympanitic  sound  defined.  110 
heard  over  stomach.  Ill 
Clothing,  effect  of,  on  disease,  21 
CO,  in  blood,  effect  of,  on  breathing.  93 
Coagulation  of   blood    slower  when 

nutrition  is  disturbed,  283 
Coal-dust  in  epithelial  cells  in  sputum, 
177 
-soot  in  sputum,  171,  176 
Cocaine,  effect  of.  on  pupil.  567 
Cocci  in  urine,  425 
Cod-liver  oil,  lipuria  when  taking,  447 
Coffee-grounds-stool,  in  gastric  nem- 
orrhage.  375 
-vomit  explained,  363 
Cohnheim,  reference  to,  53,  54,  407 
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Cohnheim'8     hypothesis     regarding 

dropsy  of  kidney  disease,  440 
Cold  baths,  yalue  of  pulse  in  showing 
result  of,  253 
catching,  disposition  to  headache 
with,  483 
Colic, abdominal,  from  passage  of  gall- 
stones, 376 
^^iapse,  cold  sweat  of,  38 
described,  63 
from  hemorrhage  in  cases  of  ulcer 

of  stomach,  362 
shown  by  fall  of  temperatare,  65 
weakness  of  apex-beat  in,  201 
^^lon,  boundary  between,  and  small 
intestine   312 
distention  of,  for  purposes  of  diag- 
nosis  311,  312 
fecal  masses  in,  increases  the  area 
of  dulness  near  the  spleen,  338 
position  of,  illustrated.  298 
relation  of,  to  spleen,  336 
transverse,  scybala  in,  303 
tumors  of  transverse  and  descend- 
ing, confounded  with  those  of 
spleen  and  kidney.  311 
Color  of  expectoration,  168 
of  skin,  38 
of  tongue,  287 
of  urine.  401 

-sense,  testing  the,  568,  571 
Columns  of  Clarke,  459 
of  Goll,  459 
of  Turck.  455 
Coma  defined,  470 
diabetic,  579 

acetone  odor  of  urine  in,  414 
j3-oxybutyric  acid  in  urine 

of,  449 
diaceturia  in,  447 
odor  of  breath  in,  285 
difficulties  of  diagnosis  in,  471 
from  diaceturia,  M8 
post-epileptic,  533 
ursemic,  440 

with  diabetes  mellitus,  579 

Comma  bacillus,  Koch's,  distinguished 

from  Finkler-Prior'sbacillu8,390.607 

Communicating  artery,  posterior,  461 

Comparative    percussion,    118,     121, 

125 
Compensation  of  heart  disease,  pulse 
in  arrested,  240 
of  valvular  deficiency,  195 
Compensatory  hypertrophy   of    one 
division  of  heart,  219 


Complementary  pleural  sinus,  80 
exudation  into,  306 
space,  192 
Complication    of  disease    shown   by 

temperature,  (^b 
Complications,  value  of  pulse  in,  show- 
ing beginning  of,  253 
Concealment  of  disease,  19 
Concentrated  urine,  appearance  of,  402 
Conception  of  space,  how  tested,  481 
Concretions  in  urine,  483 
Concussion    of  cranium,  disturbance 

of  consciousness  in,  471 
Conduction,  resistance  to,  512 
Conductive  resistance,  514 

variations  of,  due  to  thickness 
of  skin,  513 
Confinement  to  bed,  ataxia  after,  529 
Confluent  sputa,  169 
Congenital  drawing  in  of  thorax,  89 
Conjugate  deviation,  566 
of  the  eye,  563 
Conjunctiva,  color  of,  39,  note. 

nerve  supply  of,  484 
Consciousness,  change  of,  in  Cheyne- 
Stokes's  breathing,  93 
diseases  in  which  disturbances  of 

occur,  470 
disturbances  of,  terms  used  for, 

470 
loss  of,  40 

sign  of,  489 
mydriasis  with  marked  disturb- 
ance of,  566 
never   an  entire  loss  of,  in  hys- 
terical convulsions,  533 
obtunded,  phenomena  of,  471 
when  there  is  loss  of,  heart  and 
vessels  to  be  examined.  577 
Consensual  reaction  of  pupils,  567 
Consistence  of  expectoration,  168 
Consonance  increases  vocal  fremitus, 

158 
Consonant  rales,  152 
Constipation.  368 

alternating  with  diarrhoea,  369 
and     severe     obstruction    to    be 

sharply  distinguished,  369 
habitual,    in   diseases    of   spinal 
cord,  578 
Constrained  positions  and  motions  de- 
fined, 534 
Constricted  liver  from   tight   lacing, 

323 
Constriction,  feeling  of,  about  thorax, 
482 
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Contagion  distinguiahed  from  infec- 
tion, 22 
Continued  fever,  range  of  temperature 

of,  62 
Continuous  fevers,  red  skin  in,  41 
Contracted  kidney,  casts  in  urine  of, 
422 
diminished  urine  with,  407 
polyuria  with,  406 
retinitis  in,  601 
pupil,  566 
Contraction,  character  of,  518 
laws  of,  505 

normal,  with  galvanic  stimu- 
lation, 506 
minimal,  505,  515,  516 
quality  of,  sometimes  important, 

515,  516 
tetanic,  505 
Contractions,  idio-muscular,  defined. 
526 
lightning-like,  507 
of  fibrillse,  530 
paradoxical,  defined,  527 
quality  of,  depends  upon  relation 

of  the  nerve  to  the  skin,  504 
slowness  of,  in  partial  EaR,  523 
Contracture  due  to  over-excitability 
of  nerves  and  muscles,  526 
of  muscles  in  paralysis,  495 
Contractures  wanting,  493 
Conus  aortse,  193 

arteriosus,  sound  caused  by  filling 

of,  213 
terminalis  of  cord,  location  of,  468 
Convalescence  indicated  by  weight  of 
body,  35 
perspiration  in  commencement  of, 

38 
pulse  in,  235 

temporary  imbecility  in,  472 
Convolution,  anterior  central,  454 
left  anterior  central,  centre    for 
acoustic  recollection,  555 
second  frontal,  motor  centre 

for  writing,  555 
third  frontal,  motor  speech- 
centre,  555 
posterior  central,  454 
Convolutions  of   brain,  anterior  and 
posterior     central,     blood 
supply  of,  462 
posterior    and   anterior  cen- 
tral, illustrated,  466 
Convulsions.     Also  see  Spasms 
clonic  spasms  in,  532 


Convulsions,  difference  between  hys- 
terical and  epileptic,  533 
due  to  eruption  of  teeth,  286 
epileptic  and  hysterical,  opistho- 
tonus with,  468 
hysterical,    tetanic,    perspiration 

in,  37 
in  children,  diaceturia  thought  to 

be  the  cause  of,  448 
produce  cyanosis.  42 
sign  of  nervous  disease,  22 
'  simulation  of,  19 
with  ursemia,  440 
Cooing  in  intestine,  value  of,  312 
Coordinated    motions  in  hystero-epi- 
lepsy,  533 
spasms,  534 
Coordination  defined  and  explained, 
527 
disturbances  of.  in  the  larynx,  5i»7 
how  acquired,  527 
of  muscles,  488 
temporary  loss  of,  529 
Copaiva,  odor  of  urine  after  taking, 

414 
Copper,  condition  of  teeth  in  poison- 
ing by,  286 
Copying,  power  of,  550 
Cord,  compression  of  spinal,  467^ 
spinal,  effect  of  lesion  of,  457 
Corona  radiata,  454 

effect  of  lesion  of,  457 
Corpora  quadrigemina,  ataxia  in  le- 
isions  of,  529 
blood  supply  of,  462 
Corpulence,  35 

increases  area  of  dulness  near  the 
spleen,  338 
Corpus  quadrigeminum,  lesion  of  pos- 
terior, 566 
Corpuscles,  mucous,  in  sputum,  175 
Cortex  of  brain,   clonic  spasms  in 
local  affections  of,  '>32 
eff*ect  of  lesion  of,  4'i7 
partial   epilepsy  a  sure  sip 

of  disease  of,' 533 
spasms  from  irritation  of  the, 
530 
Cortical  centres,  lesion  of,  resulte  t>l 
456 
where  their  trophic  influenc* 
ceases,  456 
Cortico-muscular  tract,  452,  456 
Corvisart,  reference  to,  104 
Costal  breathing,  absence  of,  how  met 
91 
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Costal  bretthing  absent  in  emphy-  ^  Cretint,  skeleton  of.  33 


sema,  84 
defined,  83 
bow  changed,  90 


Cruifl  defined.  67 

signs  of.  63 
Critical  sweat  in  rarioos  diseases,  37 
in  place  of  diaphragmatic,  95  Crossed   paralysis    ocalomotorinst  of 
often  wanting  m  women,  85   i     one  Aide  and  extremity  of  other, 
Gosto- abdominal     breathing,    how   •     566 

chaDged,  90  I  Cross-section  of  chest.  163 

Coagh.  diseases    and    conditions    in   Cronp»  75.  9^ 


wbich  it  is  absent,  165 
dry,  defined,  166 
ire(|ueDcy  of,  and  time  of  day  of, 

significance  of,  165 
moist,  described,  166 
nervous,  576 


casts  in  sputum  of.  172 
cause  of  cvan*"**!*.  -^j 
dyspnoea  in.  (<3.  94 
severe  cough  of  a  cause  of  emphy- 
sema of  skin.  •» 
tone  of  cough  in.  166 


parts  of  mucous  membrane  from   Croupous   pneumonia,  one-sided  ex- 


which  it  arises,  165 
pbenomena  of,  explained,  164 
power  to,  when  lost,  165 
spontaneous,  or  reflex,  165 
suppression  of,  from  pain,  165 
tones  of,  described,  166 
vomiting  from  violent,  358 
Coughing,  effect  on  venous  circula- 
tion, 263 


pansion  of  che^t  in.  ^6 
Cnira  cerebelii.  ataxia  in  lesions  of, 
i     529 

Crural   arterial    and   venous    sounds 
combined,  261* 
arterv,  double  murmurs  in,  259 
nerve.  illu-.trated,  4>7 
vein,   double    sound    over,    how 
distinzui.<^hed   from   that    over 
crural  arterv,  26S 


produced  by  attempts  at  swallow- ' 

ing  in  paralysis  of  pharyngeal  Cms  cerebri,  454,  457 
muscles.  538  injury  of,  457 

removes  rales,  149  legion    ot.   cr^>s-yed   paralysis 

Coupland  quoted,  26  with,  5*;») 

Covering  of  body,  effect  on  vocal  fre-  median,  lesion  of,  534 

mitus,  157  Crutch  panilysi-*.  4^*8 

"Cracked-pot"  sound,  described,  134  Crystals,  fat,' distinguished  from  elas- 


where  heard,  134,  135 
Cranial  fossa,  anterior,  middle,  poste- 1 
nor  effect  of  lesion  of,  457  ; 

nerves,  nuclei  of,  illustrated,  455  ; 
points  of  exit  from  skull,  illus- 
trated, 458 
walls,  disease  of,  465 
Cranium,  diseases  of,  headache  with, 
482 
examination  of,  465 
local  diseases  of,  hearing  in.  572 
rhachitic  thickening  of,  464 
sensibility  of,  to  pressure,  466 
size  of,  at  different  ages,  464 
Creasote,  color  of  urine  after  taking, 

411 
Cremaster  reflex,  defined,  495,  495 
Crepitant  rales  defined.  154 

in  capillary  bronchitis.  152 
Crepitation,  non-uniform,  154 
Crepitations  in  mediastinal   emphy- 
sema, 233 
Cretinism  defined,  472 


tic  threads  in  sputum,  177 
in  sputum,  174 
in  blood  in  leukaemia,  279 
in  fetes,  .'iS7 

in  sputum,  kinds  of.  180 
of  cholesterine  in  sputum,  181 
of    fatty    acids    in    sputum    de- 
scribed, 181 
Cubebs,  odor  uf  urine  after   taking, 

414 
Current-chanper,  500 
use  of,  505 
density    of,  in   nerves   and  skin, 

electric,  cannot  be  concentrated 

on  nerve,  50lj 
reasons  why,  504 
strength    of,    as   affected   by   the 
angle  of  entrance  of,  504 
increases,     while    electrodes 

are  on  the  body,  503 
of  total,  512 
of  total,  must  be  known,  513 
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Curschmann,  reference  to,  179,  180 
Curschmann's  spirals  in  sputum,  178 
Curvature,  greater,  of  stomach,  ana- 
tomical   relations    of, 
299 
boundarv  of.  305 
in  distention,  301 
position  of,  298 
when  dulness  over,  306 
lesser,    of  stomach,    anatomical 
position   of.  298 
relations  of,  299 
Curve,  Damoiseau's,  129 
Cutaneous  nerves  of  lower  extremity 
illustrated,  487 
of  shoulder,  arm,  and  hand, 
distribution  of,  illustrated, 
486 
veins,  enlargement  of,  262 
Cyanosis,  a  result  of  general  venous 
engorgement,  261 
causes  of,  43 
described.  42 

from  interference  with  respiration 

during  an  attack  of  epilepsy,  533 

from  poisons.  See  Examination  of 

Blood, 
from  severe  coughing,  166 
in  paralysis,  577 
in  tetanus  and  epilepsy,  540 
of  new^born,  42 
sometimes  absent  in  tuberculosis 

pulmonum,  44 
with  dyspnoea.  99 
Cyclic  albuminuria,  435,  437 
Cylindrical  cavities,  effect  of  length 
of,  upon  pitch  of  sound,  1 10 
experiment  to  illustrate,  110 
Cylindroids  in  urine  not  to  be  con- 
founded with  casts,  424 
Cystic  hemorrhages,  very  free,  charac- 
teristics of,  418 
Cystin  in  urine,  significance  of,  432 

-calculi,  432.  433 
Cystitis,  alkaline  urine  with,  413 
caused  by  cystin,  432 

by  ptomaines,  432 
from  use  of  catheter,  579 
hsematuria  from.  417 
hydrothionic  urine  with,  414 
micrococci  and  bacilli  in  urine  of, 

425 
mucus  in  urine  of,  416 
odor  of  urine  in,  415 
sediment  in  urine  in,  419 
signs  of,  400 


Cystitis,  turbid  urine  with,  412 
with  a  nervous  diseaj^e,  575 
Cystometer,  Woillez's,  163 
Cystopyelitis,  398 


DAMOISEAU'S  curve,  129 
Dax,  M.,  reference  to,  552 
Deadened  resonance,  125 

sound  associated  with  feeling  of 
strong  resistance,  116 
defined.  109 
from  thick  skeletal  covering. 

114 
relatively,  where  occurs,  114 
where  heard,  109,  11:^ 
Deadening,relativeheartandliver,I12 
Deadness  applied  to  sound,  10»> 

area  of,  increased  with  extent  of 

exudation.  128 
of  sound  over  pleural  thickening. 

148 
relative,  of  sound  defined,  1<'»7 
Deafness,  absolute  and  relative.  lOS 

nervous,  572 
Decomposition  of  intestinal  contents, 
vegetable  parasites  in  feces  io.  3iS 
Decubitus  acutus  defined,  582 
described,  582 
disturbance  of  nutrition  with, 
575 
Deep  breathing,  employment  of.  in 
examining  the  abdomen.  323 
lung  sound,  108 
sensibility,  473 

part  ofy  in  recognizing  the 

form  of  bodies,  481 
section  on,  479 
Defecation,    assisted    by    abdominil 

pressure,  540 
Defervescence,  stage  of,  65 
Deformity  of  chest,  81 
Degeneration,  character  of,  as  deter- 
mined by  location  of  lesion.  ^'^ 
funnel-breast  a  sign  of,  ^^9 
of    hypertrophied     heart,   wt-ak 

apex- beat  m,  201 
of  nerves  and  muscles,  52<^> 
primary  and  secondary,  increase 

of  tendon  reflex  in,  5<K) 
reaction  of,  complete  and  partial 
519 
Degenerative  atrophic  paralvsi?.  4yi 
493,  518 
atrophy.  490,  493 

difficulty  of  diagnosis  in,  491 
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Degenerative  atrophy,  when  wanting, 
491 
paralysis,  495 
Deglatition-pneumonia,  600 
Denio,  reference  to,  143 
Delayed  sensibility,  478 
Delirium,  defined,  and  the  diseases  in 
which  it  occurs,  471 
in  gross  hysteria,  534 
-muttering  in  typhoid  fever,  471 
tremens   in    alcoholic  poisoning 

described,  471 
with  uraemia,  440 
Dementia  paralytica,  atrophy  of  optic 
nerve  in,  601 
character  of  the  writing  of, 
561 
senile,  mixed  aphasia  and  amne- 
sia in,  555 
senilis,  472 
Deneke.  reference  to,  391 
Dentition,  cause  of  epileptiform  at- 
tacks in  children,  533 
disturbances  due  to,  286 
Deposits,  pyaemic,  in  lungs,  friction- 
sounds  with,  156 
Depression,  clavicular,  81,  82,  84 
Morenheim^  defined,  76 
states  of,  acetonuria  in,  448 
Deaaga,  spectroscope  devised  by,  272 
Descendants  divided  by  heredity,  20 
Desquamation  of  renal  epithelium  in 

acute  nephritis.  424 
I>etritU8  in  stools.  387 
Development,  errors  of,  funnel-breast 

a  sign  of,  89 
Deviation,  conjugate,  534 

primary,  secondary,  563 
Diabetes,  acetone  odor  of  breath  in, 
285 
alkalescence  of  blood  in,  dimin- 
ished in,  283 
diminished  sweat  in,  38 
disturbance  of  consciousness  in, 

470 
dyspnoea  in,  576 
gangrene  in,  577 
msipidus,  579 

inosite  in  urine  in,  447 
lipsemia  in,  280 
mal  perforant  in,  582 
mellitus  and   insipidus,  polyuria 
with.  406 
apple  odor  of  urine  in,  414 
caries  of  teeth  in,  285 
cataract  with,  562 


Diabetes  mellitus,  character  of  urine 
in,  443 

contradictory    character    of 
urin'*  in,  diagnostic  value 
of,  409 
diaceturia  in,  447 
effect  of,  on  weight  of  body,  36 
levulose  in,  447 
lipuria  in,  447 
oxalate  of  lime  in  urine  of, 

430 
percentage  of  sugar  in  urine 

of,  443 
polyuria    of,    secondary    to 

polydipsia,  407 
specific  gravity  of  urine  in, 

412,  413 
thirst  in,  23 

various  nervous  disturbances 
with,  579 
neuralgia  in,  483 
ocular  changes  in,  602 
oxalate  of  lime  in  sputum  of,  182 
saliva  diminished  in,  289 
thrush  with,  288 
Diabetic  coma,  acetone  odor  of  urine 
in,  414 
/?-oxvhuteric  acid   in    urine 

of,*  449 
odor  of  breath  of,  285 
sometimes  increased  vesicu- 
lar breathing  with,  144 
Stadelmann's      observations 
on,  44i> 
Diaceturia,  an  independent  disease  in 
children,  447 
comparison  of  color  of  urine,  with 

test  for  salicylic  acid,  450 
in  adults,  when  occurs,  448 
in  children  the  cause  of  convul- 
sions, 448 
test  for,  448 
when  occurs,  447 
Diagnosis  defined,  17 
Diameter  of  thorax,  how  measured, 

162 
Diaphragm,  action  of,  in  stenosis  of 
upper  air-passage,  98 
interfered  with,  90 
tested  by  palpation,  103 
adjacent  to   fundus  of  stomach, 

299 
depressed  by  exudation,  128 

in  exudative  pleuritis,  330 
depression  of,  from  emphysema, 
199 
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t^Sees  of  pui2T9i  oC  540 '  DuitImba.  alternating  with  constipa- 
s-iT  goBisoa  ^.  oa  rciaiiTe  lirer  tion.  S69 

cbjitVw  ;(!^  brick-dost  sediment  in  urine  of, 

•>f  pres^ore  upoo.  biat  inter-  4>3<) 

2ere  villi  v^-xx  r^f  heart,  -I*)  causes  diminished  sweat,  38 

eieriizpi^a  •:  1  cfcs»»  dfi$if:«atioa  of  color  of  stool  in,  373 


:^»  defined.  368 

fixaa^i-a  ol  ia  hj-sseria.  o76  doe  to  eruption  of  teeth,  286 

kicEi  p«>K^->a  oL  ^7.  l'»  effect  of  severe,  on  the  amount  of 

da«  :i>  abdocainal  disten-  blood  in  the  body,  270 

rf->a.  SI7  fooI-smelliDg  stool  in  severe,  372 

disinishei  area  of  spleen  infusoria  found  in  stools  of.  383 

dxjiew^  -^59  less  amount  of  urine  in,  4(^)7 

£r>a  poralyiifli.  in  peri-  quantity  of  stool  in crea^ted  in,  37C 

U:-ai::dw  317  saliva  ciiminished  in,  289 

iacreftied  pcirietal  area  of  waterr  stools  in,  374 

heart  w.ih.  211  Diastole  of  heart,  sound  of,  what  due 

liver  m*>ve»  with,  3:^>  to    af\ji     where    best 

in  ii»pira:i>n. 322  heard,  213,  214 

low   p>«:ti>a  of.  renders  spleen  sound  with,  212 

aooRsi^bleL  3:^3  venous  humming  louder  dur- 

parftiy^^s  vf^  isspiratorr  dvspn-xa  ing.  than  in  systole,  2»j9 

from.  9i»  of  ventricle,  movement  of  blood 

position  of.  >»>  in,  193 

aids  diazn*>sU  between  pleu-   Diastolic  collapse  of  cervical  veins, 
ral  exudjLtion  and  thick-  267 

ened  pleunu  1^>  murmur  at  aorta,  251 

chjinjeu     with     diminished  murmurs.  222,  225 

volume  of  lungs,  137  how  distinguished  from  sys- 

in  children.  192  "^  tolic.  2*26 

of  the  heart  changed  bv  de-  sound  over  large  arteries  in  health, 

rres^ion  oC  2M  257 

up«>a  by  meteorism,  309      Diaxo-benzol -sulphuric  acid   test  for 
upward  by  enlarged  liver,  322       sugar,  445 
pre»«ure  upon,  a  cauae  o{  paleness.    Dicrotic  pulse,  tracings  of,  248 

4*j  Dictation,  writing  from.  550 

pushed  up  bv  subphrenic  abscess.    Diet,  coating  of  tongue  from  articles 

322  ■  of,  287 

rapid  breathing  in  diseases  of,  94  effect  on  disease,  21 

relati->n  of  spleen  to,  332  Difierential   diagnosis  between   peri- 

to  liver.  320  and  endocardial  murmurs,  232 

with  other  organs,  312  Differentiating  electrode.  501 

spasm  of.  94,  54<>  Difficult  breatine,  93 

trichinot^is  of.  pain  in.  a  cause  of  Digestion,  aided  by  mechanical  action 

cyan<^Js.  44  [  of  stomach,  347 

upward  displacement  of  liver  in  ,         amylolytic  period  of,  342 

paralysis  of.  323  i         bacteria  in  feces  in  anomalies  of, 

pressure  of.  cyan<Tsis  from,  43  !  388 

vesicular  breathing  increased  on  '  character  of  stools  in  disturbance 

account  of  hiorh  position  of,  145  '  of,  372 

Diaphragmatic  breathing,  83  '         chemical  action  during,  347 

in  place  of  costal,  95  .         duration  of,  347 

friction  sounds.  23:^  |         examination  of  process  of,  342 

peritonitis,  simulates  pleuritis,161 


pleurisy,   tympanitic    sound    in 
lung'over,  130 


intestinal,  shown  bv  stools,  367 
mode  of  procedure  in  examining, 
350 


?ai 


Digestion,  normal,  test  o(  348  I 

particles  of  food  foand  in  itooU ' 

in  disturbed,  386 
period  of,  prolonged,  356 

shortened,  356 
prolonged  in  dilated  stomach.  346 
study  of  process  of,  341 
washing  oat  the  stomach  in  dis- 
turbance of,  357 
Digestive  apparatus,  change  in  weight 
in  disea:»es  of,  35 
examination  of,  284 
section  on  disturbances   of, 
577 
Dilatation  of  heart,  a  cause  of  insuf- 
ficiency, 194 
area  of  dulness  enlarged  in, 
208, 209  I 

cause  of  projection  of  region 

of  heart,  202 
eccentric,  195 
in  anaemia,  229 
simple,  196 
of8tomach,345.  348 

absence  of  free  muriatic  acid 

in,  356 
infrequency  of  the  attacks  of 

vomiting  in,  359 
with     fermentation,    recog- 
nized by  seething  sound, 

'^Potheria,  acute  nasal  catarrh  in,  74 
appearance  of  tonsils  in,  290 
^eath  after  examination  of  throat, 

284 
^^amination  of  mouth  in  cases  of, 

284 
^Ilop  rhvthm  a  sign  of  heart- 
failure  in  221 
glands  of  neck  enlarged  in,  291 
glycosuria  in,  443 
may  cause  cyanosis,  43 
microscope  an  aid  in  diagnosing, 

from  benign  necrosis,  291 
paleness  from,  40 
paralysis  of  tensor  of  vocal  cords 

from,  600 
sequelae  of,  22 
sometimcH  no  contraction  of  pupil 

after.  568 
tone  of  cough  in,  166 
Diphtheritic  paralysis,  position  of  th«; 

soft  palate  in,  538 
Diplooocci  in  purulent  pleural   exu- 
dation, 161 
Diplococcoa  in  mine,  399 


Diplopia  detfiiei  and  v!fcea  oinnir^ 

■ode  of  detgrmininz.  5o4 
result  of  sCTL^fiunaf.  o^> 
aign.Qieance  of.  0f>4 
Direct  pen:u:s»i'>a  dedned.  1"4 
Discharges,  in  Ti:' lua  carr .  d  unn  ;  artack 

of  epilepsy.  •!•:>$.  -'.'4 
Disease,  fi»c  appearan«:«  of.  2^^> 

location  ot^  st^mecimes  indicated 

br  headache.  4^2 
simulaiion  of.  19 
Diseases,  acute.  p«>ver  of  r^istanci^ 
to,  :vJ 
sometimes  no  contraction  of 
pupil  alter,  56.S 
ataxia  after  acute,  529 
concealed,  19 
course  of,  23 
directly  inherited,  2<> 
excitine  causes  of,  21 
internal,  and  form  of  thorax,  81 
names  of,  misused,  19 
predisfKxsing  causes  of.  21 
tracing  of  pulse  in  wasting.  24S 
wasting,  haemic  murmurs  in,  229 
Displacement  of  apex-beat,  H>9 
Disposition  to  disease  inherited,  20 
of  lungs,  81 
emphysema,  with  full  chest,  34 
tuberculosis,  34 
Distention  of  stomach,  800,  301 

artificial,  methods  of,  301 .  302 
French's  formubi  for,  301 
Ziepissen's  formula  for,  302 
Distoma  hienmtobiuni,  cause  of  lueuia- 
turia,  28:{,  41^:) 
eggs  of,  in  urine,  425 
illustration  of,  2H2 
hepaticuin    and   distoma    ianceo- 
latum  d«*sfTil»ed,  oS.'J 
illustrated,  .'JhI 
pulmonum.  (^^^^Hof,  in  sputum,  IS.'i 
in  Hpiitum,  17 } 
Disturbance's  of  spefrcli,  r,H 
Disturbed  «•«  usihility,  lo<:;il  iiianile-jta 

tions  of,  47^ 
Dizziness,  al-o  ^r*-   \%Tti;'o,  from    th<: 
ey«'.  />>;> 
'•ombiri^'d 'A  it)i  t  jfifii'ij-  uur.'uii   'jT* 

Aj\t\\\'A'.''   '.!    J7 1 
\>'/',:.  r  -r.  f  '.'  ■   *'.    in    ;'•! 
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Diaphragm,  effect  of  paralysis  of,  640 
of  position  of»  on  relative  liver 

dulness,  332 
of  pressure  upon,  may  inter- 
fere with  action  of  heart,  40 
elevation  of,  causes  dislocation  of 

heart.  200 
fixation  of,  in  hysteria,  576 
high  position  of,  87, 130 

due  to  abdominal  disten- 
tion. 317 
diminishes  area  of  spleen 

dulness,  339 
from  paralysis,  in  peri- 
tonitis, 317 
increased  parietal  area  of 
heart  with,  211 
liver  moves  with,  320 

in  inspiration,  322 
low  position  of,  renders  spleen 

accessible!,  335 
paralysis  of,  inspiratory  dyspnoea 

from,  99 
position  of,  80 

aids  diagnosis  between  pleu- 
ral exudation  and  tnick- 
ened  pleura,  130 
changed     with     diminished 

volume  of  lungs,  137 
in  children,  192 
of  the  heart  changed  by  de- 
pression of,  204 
pressed  upon  by  meteorism,  309 

upward  by  enlarged  liver,  322 
pressure  upon,  a  cause  of  paleness, 

40 
pushed  up  by  subphrenic  abscess, 

322 
rapid  breathing  in  diseases  of,  94 
relation  of  spleen  to,  332 
to  liver,  320 
with  other  organs,  312 
spasm  of,  94,  540 
trichinosis  of,  pain  in,  a  cause  of 

cyanosis,  44 
upward  displacement  of  liver  in 
paralysis  of,  323 
pressure  of,  cyanosis  from,  43 
vesicular  breathing  increased  on 
account  of  high  position  of,  145 
Diaphragmatic  breathing,  83 
in  place  of  costal,  95 
friction  sounds,  233 
peritonitis,  simulates  pleuritis,161 
pleurisy,   tympanitic    sound    in 
lung  over,  130 


Diarrhoea,  alternating  with  constipa- 
tion. 369 
brick-dust  sediment  in  urine  of. 

430 
causes  diminished  sweat,  38 
color  of  stool  in,  373 
defined,  368 

due  to  eruption  of  teeth,  28t> 
effect  of  severe,  on  the  amount  of 

blood  in  the  body.  270 
foul-smelling  stool  in  severe,  372 
infusoria  found  in  stools  of.  3S-3 
less  amount  of  urine  in.  407 
quantity  of  stool  increased  in,37C 
saliva  diminished  in,  289 
watery  stools  in,  374 
Diastole  of  heart,  suund  of,  what  due 

to    af\jl    where    best 
heard,  213,  214 
sound  with.  212 
venous  humming  louder  dur- 
ing, than  in  systole,  2'>9 
of  ventricle,  movement  of  bliwxi 
in,  193 
Diastolic  collapse  of  cervical  veins, 
267 
murmur  at  aorta,  251 
murmurs,  222,  225 

how  distinguished  from  sv?- 
tolic,  226 
sound  over  large  arteries  in  health, 
257 
Diazo-benzol-sulphuric  acid  test  for 

sugar,  445 
Dicrotic  pulse,  tracings  of,  248 
Dictation,  writing  from,  550 
Diet,  coating  of  tongue  from  articles 
of.  287 
effect  on  disease,  21 
Differential   diagnosis  between  peri- 

and  endo- cardial  murmurs,  2-S2 
Differentiating  electrode,  5ul 
Difficult  breatine,  93 
Digestion,  aided  by  mechanical  action 
of  stomach,  347 
amylolytic  period  of,  342 
bacteria  in  leces  in  anomalies  <»f. 

388 
character  of  stools  in  disturbance 

of,  372 
chemical  action  during,  347 
duration  of.  347 
examination  of  process  of,  342 
intestinal,  shown  by  stools,  ^V)7 
mode  of  procedure  in  examining, 
350 
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Digestion,  normal,  test  of,  348 

particles  of  food  foand  in  stools 

in  disturbed,  386 
period  of,  prolonged,  356 

shortened,  356 
prolonged  in  dilated  stomach,  346 
8tudy  of  process  of,  341 
washing  out  the  stomach  in  dis- 
turbaDce  of,  357 
Digestive  apparatus,  change  in  weight 
m  diseases  of,  35 
examination  of,  284 
section  on   disturbances   of, 
577 
Dilatation  of  heart,  a  cause  of  insuf- 
ficiency, 194 
area  of  dulness  enlarged  in, 

20S,  209 
cause  of  projection  of  region 

of  heart,  202 
eccentric,  195 
in  anaemia,  229 
simple,  196 
of  stomach,  345,  348 

absence  of  free  muriatic  acid 

in,  356 
infrequency  of  the  attacks  of 

vomiting  in,  359 
with     fermentation,     recog- 
nized by  seething  sound, 
308 
Diphtheria,  acute  nasal  catarrh  in,  74 
appearance  of  tonsils  in,  290 
death  after  examination  of  throat, 

284 
examination  of  mouth  in  cases  of, 

284 
gallop  rhvthm  a  sign   of  heart- 
failure  in  221 
glands  of  neck  enlarged  in,  291 
glycosuria  in,  443 
may  cause  cyanosis,  43 
microscope  an  aid  in  diagnosing, 

from  benign  necrosis,  291 
paleness  from,  40 
paralysis  of  tensor  of  vocal  cords 

from,  600 
sequelae  of,  22 
sometimes  no  contraction  of  pupil 

after,  568 
tone  of  cough  in,  166 
Diphtheritic  paralysis,  position  of  the 

■oft  palate  in,  538 
Diplococci  in  purulent  pleural   exu-  \ 

dation,  161 
Diplocoocus  in  urine,  399 


Diplopia  defined  and  when  occurs, 
472 
mode  of  determining,  564 
result  of  strabismus,  563 
significance  of,  564 
Direct  percussion  defined,  104 
Discharges,  in  voluntary,  during  attack 

ot  epilepsy,  533,  534 
Disease,  first  appearance  o\\  23 

location  of,  sometimes  indicated 

by  headache,  482 
simulation  of,  19 
Diseases,  acute,  power-  of  resistance 
to,  33 
sometimes  no  contraction  of 
pupil  after,  568 
ataxia  after  acute,  529 
concealed,  19 
course  of,  23 
directly  inherited,  20 
excitine  causes  of,  21 
internal,  and  form  of  thorax,  81 
names  of,  misused,  19 
predisposing  causes  of,  21 
tracing  of  pulse  in  wasting.  248 
wasting,  haemic  murmurs  in,  229 
Displacement  of  apex-beat,  199 
Disposition  to  disease  inherited,  20 
of  lungs,  81 
emphysema,  with  full  chest,  34 
tuberculosis,  34 
Distention  of  stomach,  300,  301 

artificial,  methods  of,  301. 302 
French's  formula  for,  301 
Ziemssen's  formula  for.  302 
Distoma  haematobium,  cautte of  haema- 
turia,  283,  425 
eggs  of,  in  urine.  425 
illustration  of,  282 
hepaticum   and  distoma  lanceo- 
latum  described,  383 
illustrated,  3X4 
pulmonum.  eggs  of,  in  sputum,  183 
in  sputum,  174 
Disturbances  of  speech,  54H 
Disturbed  sensibility,  local  manifesta- 
tions of,  478 
Dizziness,  also  nee  Vertigo,  from  the 
eye,  563 
conibinod  with  tinnitus  auriuni,57r) 

<4i<rnificanc('  ot",  471 
Dock,  rcfcnucr  to,  2K2,  391 
Dolichoccphalus.  A^\i) 
Dorsal  clonus,  499 

position  for  inspection  and  palpa- 
tion of  heart,  197 


682 


INDEX. 


Double  murmur  from  pressure,  259 
vision,  mode  of  determining,  564 
result  of  strabismus,  563 
significance  of,  564 
Drawing-in,  circular,  of  chest,  88 
inspiratory,  97,  98 
of  abdomen,  causes  of,  309 
of  one  side,  86 
Drinks,    certain    ones    which    cause 

polyuria,  406 
Dropsy,  anidrosis  with,  38 

of  kidney  disease,  cause  of,  440 
orthopnoBa  with,  33 
three  causes  of,  53 
urea  diminished  in  cachexia  with, 
434 
Drunkards,  lipsemia  in,  280 
Dry  cough  defined,  166 

rales  explained,  149 
Duboisin,  efiect  of,  on  pupil,  567 
Dubois's  induction  coil,  476 
Duchenne,  reference  to,  508 
Ductus  choledochus,  46 

compression  of,  340 
Wirtungianus,  387 
Dull,  as  a  term  for  sound,  avoided,  108 

sounds,  107 
Dura  mater,  disease  of,  465 
Duration  of  digestion,  347 

of  lung  sound,  108 
Duroziez's  double  murmur,  259 
Dust,  inhalation   of,   cause  *of  bron- 
chitis, 21 
of  pneumonia,  21 
Dwarf,  skeleton  of,  33 
Dynamic  sense,  479  , 

defined,  480 
Dynamometer,  uselessness  of,  545 
Dysarthria  defined,  548 
Dysentery,  amoeba  coli  in  stools  of,  391 
blood  ill  stools  of,  373 
catarrhal,  mucous  stool  in,  374 
color  of  stool  in,  373 
consistence  and  form  of  stool  in, 

371 
feces  of,  contains  Charcot's  crys- 
tals. 388 
meat-juice  stools  in,  375 
odor  of  stools  in,  372 
pain  and  straiuinj?  at  stool  in,  370 

ill  left  iliac  fossa  with,  308 
shreds  of  mucous  membranr  in 

stool  in,  377 
watery  stools  in,  374 
Dyspepsia,  acute,  paleness  in,  40 
coated  tongue  of,  287 


Dyspepsia  due  to  diseaiied  te^h,  286 
following  healed  ulcer  of  stomach, 

vomiting  with,  361 
foul  odor  of  breath  in,  285 
gastric,  headache  with,  483 
intestinal,  fungus  spores  in  stools, 

388 
nervous,  578 

has  marked  subiective  symp- 
toms but  no  physical  signs, 
308 
subacidity  of  stomach  in,  356 
watery  vomit  of,  361 
stools  in,  372 

superacidity  of  stomach  with,  357 
symptoms  of,  with  displacement 

of  right  kidney.  396 
time  when  vomiting  occurs  in,  359 
Dyspnoea,  32,  74 

active  expiration  of,  97 

caused  by  emphysemm  of  skin,  57 

color  of  blood  in,  270 

described,  93 

expiratory  relation  to  emphysema, 

from  drawing  up  of  diaphragm,  9/^ 

from  uraemia,  4^ 

in  Cheyne-Stokes  breathing,  94 

in  connection  with  nervous  dis- 
eases, 576 

in  diseases  of  the  lungs.  95 

in  emphysema,  84 

in  heart  disease,  96 

in  paralysis  of  the  diaphragm,  540 

inspiratory,  74,  598 

from  paralysis  of  the  laiyD- 
geal  muscles,  538 

mixed,  when  exists,  100 

of  fever,  94 

sometimes     increased     vesical&r 
breathing  with,  144 

usually  accompanied  by  perspirsi- 
tion,  37 
Dystrophia  musculorum.  493, 494,  •')25 


E 


AK,  affections  of,  in  diseases  of  the 
nervous  system,  572 

catarrh  of  middle,  a  sign  of  con- 
genital syphilis,  286 

importance  of  determining  dis- 
ease of,  572 

subjective  sensibility  of  hearing 
in  diseases  of,  572 

suppuration  of,  cause  of  menin- 
gitis and  abscess  of  brain,  467 
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Ear.  Yertigo  in  diseases  of,  472 
£aB  (reaction  of  degeneration),  518 
diseases  which  are  excluded  when 

it  is  present,  525 
in  myopathic  muscular  atrophy, 

524 
partial,  522,525 
relation  of,  to  mechanical  EaR, 

524 
significance  of  its  ahsence,  525 
varieties  of,  523 
when  wanting,  525 
with  reference  to  motion,  521 
Ebstein  quoted,  89 

reference  to,  205,  208,  447 
Ecchymoses,  51 

Echinococcus    bladders    in    sputum, 
174,  182 
change  in  shape  of  liver  from,  325 
in  unne,  424 
irregular    enlargement   of    liver 

with,  322 
membranous  rags  of,  in  vomit,  364 
of  kidney,  palpation  of,  395 
of  liver  a  cause  of  jaundice,  47 
depression  of  liver  from,  330 
no  tenderness  with,  324 
of  omentum  is  rare,  340 
prominences  on  liver  from,  326 
unequal    enlargement  of  spleen 
from,  335 
Ecker,  reference  to,  452,  466 
Eclampsia  gravidarum,  533 
Ectasia  of  stomach,  345 
Edelmann,  reference  to,  518 
Edelmann's  horizontal  galvanometer, 

503 
Edin^er,  reference  to,  453,  455,  458 
Effusion  in  abdominal  cavity,  313 
into  cavities  a  result  of  general 

venous  engorgement,  261 
into  pleural  cavity,  serous,  puru- 
lent,    ichorous,     complicating 
pneumothorax,    diagnosis    of, 
129 
percussion  of,  in  abdominal  cavity, 
value  and  method  of,  316 
Effusions  into  pleural  sacs,  80 

large,  in  aodomen,  effect  of,  317 
Egyptian  chlorosis,  382 
Ehrlich,  reference  to,  185,  279 
Eichhorst.  reference  to,  154,  164,  208, 

247,  248,  249,  302,  424 
Elastic  fibres  a  sediment  in  sputum, 
186 
threads  described,  177 


Elastic   threads,    how    distinguished 
from    leptothrix   buccal  is, 
184 
how  to  obtain,  for  examina- 
tion, 178 
importance  of,  in  sputum,  177 
Electric  sensibility,  476 
Electrical  condition,  diagnostic  value 
of,  524 
examination,  details  of  method 
of,  507 
methods  of,  505 
of  nerves  and  muscles,  501 
what  it  consists  of,  505 
irritation  of  arm,  509,  510 

points  of,  upon  the  head  and 
neck,  illustrated,  503 
reaction,  mixed,  defined.  523 
what  to  observe  in  determin- 
ing, 516 
sensibility  unchanged  in  atrophy 
of  inactivity,  490 
Electro-diagnosis,    reading    the    gal- 
vanometer in,  515 
-motor  points,  469 
Electrode  always  to  be  applied  with 
the  same  pressure,  507 
Erb's  fine,  for  faradic  current,  502, 

512 
examining  and  indifferent.  512 
for    testing    sensibility  of  skin 

illustrated,  476 
indifferent,  523 

and  differentiating,  501 
where  placed  and  size  of,  502 
place  of,  in  galvanic  examination, 

515 
relation  of  size  of,  to  intensity  of 
current,  502 
Electrotonus,  505 
Elements,  galvanic,  number  of,  514, 

515 
Emaciat'on  cause  of  narrow  chest,  85 
how  detected,  35 
produced   by  disease  of  internal 
organs,  36 
Emboli,  effect  of,  on  pulse,  245 

region  of  brain  where  most  fre- 
quent, 463 
result  of  atheroma  of  vessels,  5'6 
from  thrombi  in  weak  heart. 
576 
Embolism,  local,  low  temperature  in, 

71 
Embolus  of  the  central  artery  of  the 
retina,  562 
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Emesis,  induction  of,  when  contra- 
indicated,  342 
intentional,  for  diagnosis.  305 
Emotions  causes  of  disease,  21 
Emphysema,  80,  82 

a  cause  of  hypertrophy  of  right 

ventricle,  196 
action  of  muscles  of  neck  in,  538 
and  form  of  thorax,  81 
band- box  note  with,  135 
case  of  pernicious  anaemia  com- 
plicated by,  230 
cause  of  emphysema  of  skin,  56 
of  expiratory  dyspncea,  99 
of  hypertrophy  or  right  ven- 
tricle. 210 
causes  diminished  parietal  area  of 

heart.  197 
clavicular  depression  in,  84 
cyanosis  in.  43 

diaphragmatic  breathing  in,  91 
diminished  amount  of  urine  with, 
407 
expiratory  pressure  in,  164 
disposition  to,  with  full  chest,  84 
distinguished  from  cedema,  55 
disturbs  circulation  through  the 

lungB,  44 
downward  displacement  of  liver 

with,  322 
dyspnoea  in,  95 

effect  of,  on  relative  liver-dulness, 
332 
on  upper  boundary  of  liver, 
330 
effects  of,  upon  venous  circulation, 

263 
enlargement  of  liver  with,  322 
expiratory  bulging  in,  98 
extension  of  boundaries  of  lungs 

in.  \m 
"gallop    rhythm"  of   heart   in, 

221 
heart-dulness  diminished  in.  210 
inspiratory  dyspnoea  with,  100 
local  expansion  of  chest  in.  86 
mediastinal,  57,  210,  233 
muscular  aid  in,  84 
non-ringing  rales  with,  153 
non-tympanitic  sound  with,  112 
of  lungs,  204 

a  cause  of  displacement  of 

heart.  199 
conceals  apex-beat,  201 

the  action  of  pulmonary 
valve,  203 


Emphysema  of  lungs  diminishes  area 
of  spleen-dulness.  339 
of  skin,  55 

in  connection  with  diseases 

of  oesophagus.  296 
weakens  apex-beat,  201 
peptonuria  with,  439 
prolonged  expiration  in.  145 
r&les  with,  150 

sequela  of  whooping-cough,  22 
tough  expectoration  with,  166 
value  of  pulse  in  cases  of,  253 
venous  engorgement  from.  261 
vesicular  breathing  diminished  io. 

145 
vicarious,  85 

downward    displacement  of 

luuK  boundary  in,  136 
how  developed,  87 
no  expiratory  dyspnoea  with, 

100 
on  left  side,  difficulty  in  d^ 
termining  location  of  hetrt 
in,  211 
vital  capacity  of  lungs  in.  164 
weakening    of    heart- sound  io, 

219 
with    pleuritis,     friction -soood^ 
with,  156 
Emphysematous  thorax,  83.  85 
Emprosthotonus,  539 
Emptying  of  stomach,  dangers  of.  357 
Empyema,  amount  of  expectoratioD 
in,  168 
crystals  in  sputum  of.  180 
haematoidin  in  sputum  of,  172 
necessitatis.  102 
pulsans.  102.  204 

difficulty    in    distingaisbiof 
from  apparent  enlargement 
of  heart,  210 
pulsation  in,  near  the  heart.  '204 
purulent  sputum  in,  169 
staphylococcus  pyogenes  found  in. 

603 
tuberculous,  161 
tyrosin  in  sputum  of,  182 
Encapsulated  pleurisy  defined.  129 
Encephalitis     in     children,   choreic 
movements  with,  5*^) 
neuro- retinitis  with,  601 
ushered  in  by  epileptiform  spasm. 
533 
Encysted  inflammatory  exudation  in 

abdomen,  317 
Endemic  diseases,  21 
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Endocardial  mormars,  loadneas  of,  to 
what  due,  223 
sounds  felt.  204 
whizzing,  227 
Endocarditis  a  cause  of  insufficiency, 
194 
of  stenosis,  194 
aortie,  embolus  of  retinal  artery 

in,  562 
embolus  of  central  retinal  artery 

in,  602 
ha^maturia  with,  417 
retinal  hemorrhages  in,  602 
sequela  of  scarlet  fever,  22 
streptococcus  pyogenes  with,  603 
ulcerative,    staphylococcus    pyo- 
genes in,  603 
valvular,  relation  of,  to  disease  of 
the  brain.  576 
Engoi^ement.  dropsy  of.  440 

of  kidney,  hsematuria  with,  417 
of  liver,  surface  of,  325 
of  spleen,  335 
venous,  effects  of,  260 

thrombosis  in  (edema  of,  268 
Enteralgia.  simulation  of,  19 
Enteritis,  amrcba  coli  in  stools  of,  391 
color  of  stool  in,  373. 
consistence  and  form  of  stool  in, 

371 
forms  of  fat  found  in  feces  in,  886 
mycotic,   ptomaines  in  intestine 

in,  432 
poor  absorption  of  fat  in,  371 
Enteroliths,  from  vermiform  appendix, 

376 
Enuresis  from  phimosis,  580 

noctumal,  400, 579 
Eosin,  staining  of  white  corpuscles  of 

blood  with,  279 
Eosinophile  white  corpuscles  in  leu- 
kemia, 279 
Epigastric  angle,  82 

in  emphysematous  thorax,  83 
in  phthisical  thorax,  84 
pulsation   not  to  be  confounded 
with  simple  aortic  pulsation,  204 
Epigastrium  defined,  297 
illustrated,  298 
portion  of  liver  in,  320 
projection  of,  in  enlargement  of 

hver.  321 
protrusion  of,  in  inspiration,  90 
pulsation  in.  204 
Epilepsy,  acetonuria  after  attacks  of, 
448 


Epilepsy,  albuminuria  with,  435,  441 
clonic  spasms  in,  532 
convulsions  of,  37 
cutaneous  hemorrhages  from  at- 
tacks of,  582 
cyanosis  in,  44 

differential     diagnosis     between 

genuine  and  symptomatic,  533 

disturbance  of  consciousness  in, 

470 
dyspnoea  in,  95 
fever  with  attacks  of,  575 
glycosuria  after  attack  of,  443 
hyperosmia  and  parosmia  as  an 

aura  in,  574 
involuntary  passage  of  ^emen  in, 
534 
of  urine  in,  580 
Jackson's  (partial  or  cortical),  533 

described,  533 
opisthotonus  with  convulsions  of, 

468 
(petit  mal)  syncope  with,  471 
spasm, or  convulsion, described, 432 
spermatozoa  in   urine    after    at- 
tacks of.  421 
tinnitus  aurium  sometimes  as  an 

aura  a  precursor  of,  573 
tonic  and  clonic  spasm  of  thoracic 

muscles  in,  540 
traumatic  and  reflex.  530,  533 
wounding   of  tongue  during  at- 
tacks of,  287 
£pistaxis,  73 

Epithelial  casts,  forms  of,  in   urine, 
424 
illustrated,  424 
Epithelium,  ciliated,  transfer  of  mucus 
by,  167 
in  sputum,  176 
in  urine,  kinds  and  significance 

of.  420 
renal,  illustrated,  421 
Ixjuilibrium,  an  act  of  coordination, 

527 
Equinia,  acute  nasal  catarrh  in,  74 
Erb,  normal  electrode  of,  502 

reference  to.  4<>1,  469.  476.  498, 
501.  r>()4,  508,509,510,511,512, 
514,  516,  517,520,521,523,524, 
525,  5«)7 
Erb's  fine  electrode,  507 

point  in  brachial  plexus,  4S7 
supra-clavicuhir  point,  510 
Ergotism,  gangrene  in,  577 
Eructation,  odor  of,  359 
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erysipelas,  coccus  of,  161 

enlargemeut  of  spleen  in,  335 
fever  in,  65 
leucocytosis  in,  278 
recurrence  of,  22 
resembles  inflammation  of  strep- 
tococcus erysipelatosus,  604 
vomiting  in,  358 
Erythrodextrin  from  starch,  353 
Esbach's  albuminometer  described  and 

illustrated,  438 
Escherich,  reference  to,  388 
f^erine,  effect  of,  on  pupil,  567 
Ether    poisoning,   cause  of  hsemato- 

jaundice,  47 
Ethmoid  jierve,  illustrated,  485 
Etiology,  value  of,  20 
Ewald,  reference  to,  349,  351,  354 
Exacerbation  of  febrile  disease  shown 

by  temperature,  65 
Examination,  electrical,  details  of,  507 
general,  divisions  of,  31 
method  of,  in  diseases  of  nervous 

system,  463 
of  patients   24 
of  the  blood,  270 
special,  scheme  for,  27 
Examining  electrode,  size  of,  502 
Exanthemata  from  poisons,  50 
Exanthematous  diseases,  49 

fevers,  enlargement  of  spleen  in, 
334 
Excesses,  venereal,  cause  of  disease,  21 
Excitability,   bilateral  variations  of, 
518 
increased  in  tetanus,  526 
lessened,  when  it  occur:*,  525 
mechanical,of  muscles  and  nerves, 

526 
of  nerve  (muscle),  degree  of,  505 
quantitative   and  qualitative,   of 
nerves  and  muscles,  516 
Excitement,  eilect  of,  on  amount  of 
urine,  401 
on  heart-sounds,  216 
on  pulse  in  fever,  240 
upon  pulse,  235 
headache  after,  483 
induces  perspiration,  37 
mental,  effect  of,  on  heart,  198 
heart   not  to    be    examined 
afler.  201 
syncope  from,  471 
Exciting  causes,  effects  of,  on  chronic 
diseases,  21 
of  disease,  21,  22 


?r, 


Exclusion,  determining  limits  of  live 

by,  328 
Exertion,  albumin  in  urine  after.  4; 
effects  of,  in  auscultation  of  hei 
211 
on  action  of  heart,  198 
on  pulse  in  fever,  240 
upon  pulse,  235 
headache  afler,  483 
heart  not  to  be  examined  afte 

201 
mental,  glycosuria  after,  443 
muscular,  a  cause  of  idiopatl 

hypertrophy,  196 
over-,  weakness  of  heart-soun*-^ 

from.  218 
severe,  a  cause  of  emphysema 
skin,  56 
Exhaustion  which  accompanies  vom 

ing.  359 
Exophthalmia,  565 
Exophthalmus  paralyticus,  563 
Exotic  diseases,  21 
Expectoration  absent  when  there 
no  cough,  167 
defined,  167 
examination  of,  167 

feneral  characteristics  of,  16S 
inds  of,  168 
Experiment    to    illustrate    effect 
length  of  cylindrical  cavities  up  j^joa 
pitch  of  sound,  110 
Experimental  meal,  Ewald's,  349 
Jaworski's,  349 
Leube's,  347 

relative  merits  of  each,  ZS^$ 
Expiration,  bronchial  breathing  ^jx^m, 
ally  most  distinct  with,  147 
effect  of,  on  circulation  in  ju^Jir 

vein,  262 
in  emphysema,  84 
muscles  of,  97 
position  of  liver  during.  320 
pressure  of  respiratory  air  in,  1^4 
prolonged,  in  commencing  tuber- 
culosis  of    apices  an  im- 
portant sign,  150 
when  occurs,  145 
rOie  of  the  abdominal  muscle?  in, 

540 
sound  of,  bronchial  in  character 
142 
Expiratory  bulging,  98 

dyspnoea  in  emphysema,  S4 
relation  of,  to  emphysema 
to  inspiratory,  100 
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BxpiratoiT  dyspnoea,  when  exists,  99 
prewure  greater  than  inspiratory, 

164 
valvular  sound  in  the  crural  vein 
in  health,  269 
■xploratory  puncture,  directions  re- 
garding, 162 
of  abdomen,  value  of,  318 
of  pleura,  how  performed,  160 
of  the  heart.  234 
use  of,  130 
xpo«ure  a  cause  of  disease,  21 
xtra- pericardial  friction  sounds,  233 
xiremities,   nerves  of,  motor  tracts 
of,  illustrated,  453 
xtremity,  lower,  muscles  of,  545 

muscles  of  the  upper,  540 
xudation  depressing  the  diaphragm, 
12S 
diagnosis  of,  from  transudation, 

160 
extent  of,  shown  by  area  of  dead- 

nens,  128 
in  abdomen,  value  of  measuring 

circumference  of,  316 
increase  of  chloride  of  sodium  in 

urine  with,  434 
inflammatory,  in  abdomen,  317 
kinds  of.  in  pleural  cavity,  161 
plegaphonia  over,  159 
pleural,  encapsulated,  128 

meanurement  of  thorax  in, 
163 
pleuritic,  effect  of,  on  vocal  fre- 
mitus, 157 
or  pericardial,  conceals  apex- 
beat,  201 
purulent,  in  sputum,  167 
•ye,  affections  of,  in  diseases  of  the 
nervous  system.  561 
cystercerci  in,  from  tsenia  solium, 

578 
determining  paralysis  of  muscles 

of,  564 
function  of  individual  muscles  of, 

564 
inflammation  and  ulceration  of, 

from  paralysis  of  nerve,  484 
movements  of,  paralpsis  of  mus- 
cles, 562 
muscles  of,  536 

significance  of  paralvsis  of, 
564 
i)ve1ids,  dropsy  of,  in  kidney  disease, 
440 
i)yes.  how  closed,  536 


Eyes,  relation  of,  to  vision,  illustrated, 
570 
unequal  refraction  of  two,  567 


FACE,  motor  centre  for  lowe.  por- 
tion, 454 
muscles  of,  536 

three  most  distinct  points  upon, 
510 
Facial  nerve,  chorda  tympani  nerve 
joins  the,  461 
effects  of  paralysis  of,  536 
increajsed  mechanical  excita- 
bility of,  in  tetanuH,  526 
lesion  of,  from  caries  of  pet- 
rous  portion   of  temporal 
bone,  469 
motor  tracts  of,  illustrated. 
453 

f)aralyHi8  of,  548 
ysis,  diminished  secretion  of 

saliva  in,  578 
effect  ui)on  taste  in,  574 
hearing  in,  572 
reflex,  497.  41»9 
rheumatic,   partial    Kali  in, 
525 
rheumatic  paralysis,  520 
sense  of  taste  in  anterior  fx^rtion 
of  tongue  affected  in  paralysis 
of,  4(>1 
tract,   paralysis   of,   \xme    nrflex 
present  in,  5<)<i 
Faradic  battery,  secondary  or  iwlurjA 
current,   for  examinin^^  iH.-rv«m 
and  muscles,  '"p^fl 
current  causes  tetanic  contrar;ii<in, 
506 
comparative  unimjKirtjinc;  of 

the  fKiies,  .'ViJ 
Erb's  tine  eU;ctn>*Jfr  for,  .Vi7 
relation  of  Utial   ttir*'fi'/y\t  to 

galvanif!  current,  'f\  \ 
str^rijfth    of,    liow   rij<'a-«if<t'J, 

examination  of  n**rv<;-niu-rl«-   'i*-.- 

**criU^J.  'fl'Z 
to   l>e   follow*:^    \tv  '/-.I'.'.ntm:, 

514 
excitability  of  »}j«- 1-^',  >r;'Jf-r ',/  •}.*■ 

Farad'A-cuiafi'-o-j".     "'-'.■,■.../,       J/<, 

477 
Fasting  nUmiitrh,  '/'dif.\r:':  ^.* '  /<  ','/fj  \u 

346 
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Fat,  absence  of.  34 

development  of,  in    diseases    of 

blood-making  or^ns,  41 
drops  of,  in  urine,  significance  of, 

420 
effect  of,  on  extent  of  abdomen,  309 
in  conjunctiva    not  to  be    con- 
founded with  jaundice,  45 
in  urine  after  fatty  food.  405 
lumps,  needle-shaped  crystals  in 

stools,  significance  of,  386 
people,  veins  of,  260 
strisB  produced  by  accumulations 

of,  52 
variations  in  amount  of,  34 
Fatigue  a  cause  of  disease,  21 
Fatty  acids,  crystals  of,  in  sputum, 
184 
in  sputum  of  gangrene,  190 
degeneration  of  heart,  paleness  in, 
41 
of  kidney,  epithelium  found 
in  urine  of,  421 
heart,  Cheyne- Stokes  respiration, 
92 
Fauces,  vomiting  from  tickling  of,  358 
Favus  in  vomit,  366 
Fear  produces  perspiration,  36,  37 
Febrile    diseases    cause    change    in 
weight,  36 
exacerbation  shown  by  tem- 
perature in,  65 
haemic  murmurs  in,  229 
perspiration  in,  37 
pulse  in,  239 

subnormal  temperature  in,  63 
value  of  pulse  in,  253 
weakness  of  heart-sounds  in, 
218 
Febris  hepatica,  herpes  with,  50 

recurrent,  37 
Fecal  accumulation  in  stenosis  of  in- 
testine. 369 
odor  of  stool  masked  by  other  sub- 
stances in,  372 
vomiting  not  always  fatal,  364 
when  occurs,  364 
Feces,  balls  of,  in  intestine,  diagnosis  I 
of,  310  ; 

Charcot-Levden's  crvstals  in,  181 
m  urine,  31o  i 

involuntary  discharge  of,  in  at- 
tacks of  epilepsy,  534 
microscopical  constituents  of,  il- 
lustrated, 385 
examination  of,  method  of.  385 


Feces  mixed  with  blood,  significance 
of,  375 
physical  and  chemical  pecalivi- 

ties  of,  370 
section  on.  367 
Feculent  exudation  in  pleural  exudi- 
tion.  161 
odor  of  urine,  414 
Fehleisen,  reference  to,  427 
Fehling's  solution,  estimating  amoant 
of  sugar  by,  446 
test  for  sugar,  compared  with 
polarizing  method   447 
Female  sexual  organs,  headache  with 

diseases  of,  483 
Ferment,  in   gangrene  of  lungs  and 

bronchitis,  190 
Fermentation,  alkaline,  in  urine,  from 
micrococci,  425 
ammoniacal,  of  urine,  effect  of, 402 
increased  formation  of  iacticacidi 
in  subacidity  of  stomach,  with, 
356 
in  dilated  stomach,  346 
in  intestinal  canal,  acid  reaction 
of  stool  in,  .'^72 
alkaline  reaction  of  stool 
in,  372 
microorganisms    that   excite,  io 

stomach,  343 
of  contents  of  stomach  with  dila- 
tation of  stomach,  308 
of  urine  in  bladder.  cau!$e  of  turbid 

urine,  412,  415 
test  for  sugar,  445 
Ferrocyanide    of  potassium  test  for 

albumin  in  urine.  436 
Fetor  of  breath,  285 
Fever.     Also  fee  Temperature, 
acetonuria  in,  448 
albuminuria  with,  4-'^'> 
alkalescence  of  blood  diminished 

in.  283 
anidrosis   of,   resists    therapeatic 

measures,  38 
brick  dust  sediment  in  urine  oi. 

430 
casts  in.  422 

cause  of  increased  dyspnoea,  i*^ 
chill  of.  phenomena  of,  4<» 
chloride  of  sodium  in  urine  dimQ* 

ished  in,  434 
chlorides  diminished  in,  <><* 
coating  of  tongue  in,  2*^7 
continued,  sweat  diminished  iQ« 
38 
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'ever,  continued,  urine  in,  426 
continuous,  significance  of,  587 
critical  purturbation  in.  68 
curve,  effect  of  antipyretics  on,  67 
dark  color  of  urine  of,  408 
defervescence  of,  67 
defined.  60 
delay  in  absorption  from  stomach 

in  cases  of,  355 
diaceturia  in,  447 
diminished  amount  of  urine  in. 

407 

disturbed  nutrition  in,  575 

effect  of,  upon  heart's  action,  201 

exacerbation  of,  62 

frequent  pulse  with,  238 

heart  sounds  strengthened  in,  217 

hectic.  68 

hyaline  casts  in  urine  of.  423 

in  connection  with  nervous  dis- 
eases, 575 

increase  of  urea  in,  433 
urobilin  in  urine  in,  48 

increased  frequency  of  respiration 
in,  94 
formation  of  CO,  in,  93 

intermittent   destruction  of  red 
corpuscles  in,  434 
herpes  with,  50. 
malarial,  defined,  70 

irre^lar  in  various  diseases.  71 

lips  in,  285 

roucuA  in  urine  of.  416 

of  pus  formation  in,  68 

pulse  in.  240 

recurrence  of,  66 

recurrent,     microonj^anisms    of, 
found  in  blood.  281 

red  skin  in,  41 
tongue  in.  287 

relapsing,  leucocytoftis  in.  278 

section  on,  57 

slow  pluse  in  critical  decline  of, 
237 

sound  heard  over  crural  artery  in 
high.  259  '       , 

Bubacidity  of  stomach  in,  356 

subnormal  temperature  in  criitis,  I 
63  j 

three  types  of.  62  I 

thrush  in.  288 

tracing  of  pulse  of.  247 

trembling  of  tongue  in.  2*7 

tremor  with  rapidly-riding,  oZ\ 

typical  course  of,  64 

one  acid  iocreaaed  io,  434 


Fever,  urinary  products  increased  in. 
60 
urobilin  in  urine  in,  409 
variations  of  temperature  in,  63 
with  albuminuria.  441 
Fibres-elastic  in  sputum,  175 
Fibrillary  contractions,  530 

defined,  532 
Fibrin,  floccules  of,  in  the  fluid  from 
puncture  of  pleura,  160 
in  urine  in  haeuiaturia,  439 
Fibrinous  tubes  in  sputum,  172 
Fibroma  of  larynx  described,  597 
pedunculated,    in    larynx,  illus- 
trated, 596 
Fifth  nerve  illustrated,  485 
Filaria  sanguinis    horn  in  is,  cause  of 

hsematochvluriH,  283 
effects  upon  theurineand 
urinary  passages,  425 
illustration  of.  282 
Filehne,  reference  to,  190,  198 
Finger- percussion,  105 

advantages  over  hammer  per- 
cussion, 116 
how  done,  118 
-plexi meter  percussion,  105 
Fingers,  characteristic  positions  of  the 
hand  and,  in  pflralyHis,  544 
distribution  of  nerve«<  to,  485 
paralysis  of  the  muscles  of,  543 
Finkler  and  Priors  spirals,  390  607 
how  distinguinhed  from 

cholera  bacillus,  391 
illustrated,  391 
Fischer,  reference  to,  478 
Fischl,  reference  to,  177 
Fissure  of  anus,  pain  at  st/K>l  in,  370 
of  Rolando  illuNtrat4rd.  46^i 
of  Sylvius,  art<?rv  of,  462 

ertVct  of  fK'climion  of,  462 
Flechsig,  referenr#f  u»,  452,  ^M,  586 
FleiJMrhrs  h2i;momet4;r   r#ri:omm«*nd<td, 

271,  276 
Flexibilitas  c*?rea  d*  firii'd,  5'{5 
Fluctuation    in    almriiiii  of  livrr  and 
e^;hiri'^;o/'Cij*,  '.'/H', 

n'lftn  of  fluid,  '',\'> 
V\ufi^^,  TfU'Tt'Ut*'  fo,  \''.\/JM,*,),i',h\,  m\ 

Flui'f,   UA.UIT*:   of.  in    pllinil   rwvjfy,  liy 

pijri'lwr*-,  P/i 
Fluid-.  t'iU'f.y  f,f  tlnhkuti/,  on  *  olor  of 

VoW*;  rriu"  lilinr''   •'»  '1 

VoUiSLUfl.*'       fi't»-hr,%\     OloWinpr     40IJfi'l 
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Food,  albamiDous,  source  of  uric  acid 
in  urine,  405 
certain  ones  which  cause  polyuria, 

406 
character  and  amount  of  stool  af- 
fected by,  370 
color  of  the  vomit  from  kinds  of, 

360 
effect  of,  upon  color  of  stool,  372 
oxalate  of  lime  in  urine  after  cer- 
tain foods  named.  430 
particles  of,  in  stools.  386 
test(»  of  rapidity  of  passage  of, 

from  the  stomach,  3i54 
when  in  sputum,  167 
Foot  clonus,  499 

quaking  with,  531 
paralysis  of  muscles  of,  547 
phenomenon,  defined,  tested,  sig- 
nificance of,  499 
objection  to  ordinary  method 
of  examination,  501 
sole  of.  reflex,  495 
Foramen  ovale,  open,  systolic  venous 

pulse  with,  267 
Forearm,  paralysis  of  muscles  of,  543 
Forehead,  how  wrinkled,  536 
Form,  knowledge  of,  section  on,  481 
of  expectoration,  168 
of  spinal  column.  467 
Fossa  infra-spinata.  77 

deadened  sound  over,  114 
of  Sylvius,  illustrated,  466 
supra-spinata,  77 
Fossae  on  front  of  thorax,  76,  81 
Fourth  ventricle,  455 
Frankel,  A.,  pneumonia  coccus  of,  188 

reference  to,  161 
Fninkel.  B.,  reference  to,  297 
Fred^ricq,  reference  to,  2'^6 
Fr^missement  cataire,  227 
Fremitus,  laryngeal,  75 

vocal,  palpation  of,  described,  156 
Frequencv  of  breathing,  anomalies  of, 

91 
Frerichs,  reference  to,  301,  443 
Frey,  reference  to.  246 
Friction,  sensible,  how  reco^ized.  155 
-sounds,  extra- pericardial,  233 
felt  near  heart,  204 
not  heard  if  fluid  is  present, 

l.>6 
not   to  be  am  founded  with 

moist  rales.  l.'>o 
over  peritoneum,  318 
pericardial,  230 


Friction-sounds,  pleuritic,  described, 
155 
sometimes  a  favorable  sign, 
indicating     absorption  of 
fluid,  156 
when  occur,  156 
Friedlander,  pneumonic  coccus  of,  Iss 
Friedreich,  reference  to.  180, 191,267, 

268.  269 
Friedreich's    change    of    sound  de 

scribed,  113.  133 
Frontal  convolution,  left  third,  motor 
speech-centre,  5.>o 
third,  blood  supply  of,  462 
lobe  illustrated,  466 
Frothy  sputum,  169 
Fruity  odor  of  urine,  414 

-  when  occurs,  414 
Fuliginous  deposit  on  lips  in  feven, 

285 
Fulness  of  veins  increased,  2i>0 
Functional  disease  of  nervous  system, 
sudden  return    to  normal  con- 
dition, a  certain  sign  of.  o87 
neurosis,  analgesia  in,  479 
Fundus  oculi,  changes  in,  in  diseases 
other  than  nervous,  601 
changes  of,  in   nervous  dis- 
eases. 600 
of  stomach,  anatomical  relations 
of,  299 
position  of,  298 
Fan^  found  in  urine.  425 
in  sputum,  174,  183 
pathogenic,  section  on.  389 
spores  of,  in  feces,  when  found, 3^S 
Funke,  reference  to,  429 
Funnel-breast,  cause  of,  89 

described,  88 
Furbringer,  reference  to,  182 
Furuncles,   staphvlococcus  pvogeoes 
found  in,  603 


GABETT,  reference  to,  187 
Galacturia,  412 

produced  by  filaria  sanguinis, 

425 

Gkdl-bladder,  distended,  when  felt,'>22 

emptying  of.  by  pressure.  326 

enlargement  of,  3^^  I 

normal  and|>athologicalc«>D- 

dition  of,  326 
obstruction  of,  a  cause  of  eo- 

laired  liver.  322 
position  of,  320 
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Gill -bladdery  sappuration   of,  gall- 
stones in  stools  from,  376 
•stones  a  cause  of  jaundice,  47 
accompanied    by  chill    and 

fever,  64 
appearance  of,  described,  376 
in  feces,  how  to  find,  376 
sometimes  can  be  felt,  326 
Gallop  rhythm  of  heart  described,  220, 

221 
Galvanic  battery,  constant  current  of, 
for  examining  nerves  and  mus- 
cles. 501 
current,  a  strong,  should  never 
be  used  upon  head,  511 
effect  of,  only  at  closing  and 

opening  of  current,  506 
how  to  distinguish  the  poles 

of,  504 
measure  for  strength  of,  502 
must  not  have  too  small  an 

electrode,  502 
normal  electrode  for.  507 
quality  of  reaction  with,  506 
relation  of,  to  total  strength 

of  faradic  current,  514 
used  in  determining  the  con- 
ductive resistance,  512 
^^amination,  how  conducted,  515 
methods,  and  explanation  of 

terms  used,  506 
should  always  follow  the  fa- 
radic, 514 
^^uscular  reaction,  normal,  dia- 
grammatic   representation    of, 
519 
^"esistance,  476 

stimulation,    qualitative     irrita- 
bility of  muscles,  518 
.  ^    tetanus,  505 
^^'V'anometer,  absolute,  503 
damping  of  vibrations  of,  515 
Edeimann's,  518 
limits  of  exactness  of  results  from, 

504 
time  when  to  be  read,  512,  515 
^^^glia  of  anterior  horn,  456 
^tjglion,  acoustic,  461 

geniculate,  461 
5^    spheno-palatine,  461 
^ngrene,  infusoria   in   sputum    of, 
183 
odorless,  171 

of  lung,  crystals  in  sputum  of, 
180,  181 
effect  on  thorax,  87 


Oangrene  of  lung,  elastic  threads  in 
sputum  of,  177,  179 
fiattv  acids  in  sputum  of,  190 
ferment  in,  190 
fetid  sputum  in,  described, 

174 
micrococci  in  sputum  of,  189 
mucus  in  three  layers  in,  169 
odor  of  sputum  in,  171 
relation  of,  to  brain  disease, 

576 
rupture  into  oesophagus,  296 
spontaneous,  in  neuroses,  577 
starch  corpuscles  in  sputum  of, 
180 
G^artner,  reference  to,  389 
Gas  in  stomach  and  intestines  some- 
times gives  a  lung-sound,  113 
intestinal,  effect  on  movements  of 

diaphragm,  90 
sound  on   percussing  over  cavity 
containing,  109 
Gastric  crises  defined,  578 

juice,  coagulating  effect  of,  353 
secretions,  accumulation  of,  346 
Gastritis,   vomiting  of  pus  in  phleg- 
monous, 364 
Gastro-duodenal  catarrh,  46 
Gastroxia,  361 
Gkmtroxynsis,  361 
G«igel,  reference  to.  267 
G^isler,  reference  to,  436 
Geniculate  ganglion,  461 
Genital  apparatus,  disturbance  of,  sec- 
tion on,  580 
Gerhardt,  reference  to,  125,  132,  191, 

259,  414 
Gerhardt's  change  of  sound  described, 

133 
Gestures  an  acquired  faculty,  549 
Glanders,  bacilli  of,  found  in  blood, 

282 
Glands,  enlarged,  compression  of  bron- 
chi by,  43 
Gleet,  diplococcus  in  urine,  427 

may  be  due  to  tuberculosis.  426 
Glioma,  usually  single,  585 
Glossitis    cause    of    enlargement    of 

tongue,  286 
Glosso-pharyngeus  nerve,  461 
Glossjr  skin,  581 

Glottis,  dilators  of.  paralysis  of,  99 
spasm  of,  cause  of  cyanosis,  43 
due  to  eruption  of  teeth,  286 
muscles  of,  597 
vibrations  of,  in  phonation,  157 


41 


642 


INDEX. 


Glycosuria,  after  poisoning  with  va- 
rious substances  named,  443 
in  disease  ot  oblongata,  579 
when  occurs,  443 
GlyksBmia,  polyuria  due  to,  407 
Gmellin's  test  for  bile  in  urine,  442 
Goll,  columns  of,  459 
Gonococci  illustrated,  427 
in  pus  of  gonorrhoBa,  427 
stains  of,  427 
Gonorrhoea,  coccus  of,  604 

hiematuria  from,  417 
Goose's  throat,  a  condition  of  arteries, 

256 
Gorges,  reference  to,  404 
Gottstein,  reference  to,  695 
Gout,  neuralgia  in,  483 

uric  acid  found  in  blood  in,  283 
often  diminished  during 
attack  of,  434 
Gouty  diathesis,  increase  of  uric  acid 

in,*434 
Gram,  reference  to  method  of  staining, 

188,  189,  190,  282,  603,  604,  605 
Granular  casts,  generally  are  hyaline, 
424 
illustrated.  424 
Grape  sugar  in  urine,  when  it  occurs, 

443 
Graphic  communication,  disturbances 

of,  549 
Gray  substance  of  spinal  cord,  destruc- 
tion of,  results  of,  491 
Greater    circulation,  perspiration  in 
engorged  condition  of,  37 
slowing  of,  a  cause  of  cya- 
nosis, 44 
Griesinger,  reference  to,  382 
Guaiac,  tincture  of,  test  for  bile  pig- 
ment, 441 
Gummata,  change  in  shape  of  liver 
from,  325 
of  larvnx,  595 
syphilitica,  in  larynx,  596 
Gums  and  teeth,  examination  of,  285 
Giinzburg,  reference  to,  352 
Gutbrod,  reference  to,  199 


HABITATION,  a  cause  of  disease, 
lii  ! 

Habits,  a  cause  of  disease,  21 
Habitual  headache,  hereditary,  483 
Hiematoniej»is  described,  361 

diseases  with  which  it  occurs,  362 
Hsematin,  absorption  bands  of,  272 


Hsematin  in  solution,  test  for,  441 
Hsematoidin,  46 

casts  mixed  with,  in  urine,  424 
crystals  of,  in  sputum,  180 

in  urine,  432 
in  lungs   of  patients  who  hire 

died  from  heart  disease,  177 
in  sputum.  172,  176 
Hsemato-jaundice,  47 
Haematoma  of  dura  mater,  iDeqcuditr 

of  pupils  in,  567 
Hsematuria,  410,  416 
albumin  with,  441 
due  to  strangulus  gigas,  42-3 
fibrin  in  uriiie  in,  439 
from  distoma  haematobium.  42'7 
produced    by    filaria    sanguinis, 

425 
use  of  microscope  in,  418 
when  occurs.  417 
Hsemic  murmurs,  229 
Hsemin,  crystals  of,  illustrated,  363 

test  for,  363,  364,  375,  442 
Hsemochrom  ometer,    instrument  for 
estimating  number  of  red  corpuscles 
in  blood,  271 
Haemoglobin,  absorption  band  of.  27'^ 
amount  of,  diminished  in  anxflu* 
and  chlorosis,  275 
diagnostic  importance  of,  27^ 
appearance  of,  as  a  sediment  io 

urine,  419 
approximative  determination  of 

amount  of,  271 
casts  of  lumps  of,  424 
diminished    in    blood   in  oligo* 
cythaemia,  275 
poikilocyt<isis  with,  277 
exact    Quantity    of.  only  deter- 
mined by  quantitative  spectrum 
analysis.  272 
in  separate  corpuscles  may  l>e  in- 
creased, 277 
loss  of,  cause  of  paleness.  4'"' 
scale  for    estimating   perct^niage 

of,  in  blood,  272 
tests  for.  441 

urine  to  be  examined  for.  when 
no  corpuscles  are  found.  41"* 
Haemoglobin semia,  46,  4in 
color  of  blood  in,  271 
examination  of  bhx^d  in,  2T1 
value  of  spectroscopic  eiamiM" 
tion  of  bloo<l  in.  272 
Haemoglobin uria,  410,  419 
albumin  with,  441 
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Hcmometer.  Fleischl's,recoiniiiended, 

271, 276 
Hsmophile.  hsematuria  in,  417 
Hemoptysis,  caution  against  speaking 

io,  159 
Haeser,  reference  to,  412 
Hair,  growth  of,  583 

Half-mooD-sbaped  space  (Traube)  de- 
defined,  127,  128, 137, 
299,  300,  306,  329,  333 
diminished  by  enlarged 
spleen,  339 
by  exudation,  307 
encroached  upon  by  en- 
larged liver,  331  ' 
in  examining  the  spleen, 

337 
outer  boundary  of,  found 
by  spleen,  333 
Ballervorden,  reference  to,  449 
Sallacinations  of  sight  in  delirium 

tremens,  471 
Himmer-pleximeter  percussion,  105 
Hammona,  W.  A.,  reference  to,  535 
Hand  and  fingers,  characteristic  posi- 
tions of,  in  paralysis,  544 
distribution  of  nerves  to,  485 
importance  of  knowledge  of  mus- 
cles of,  and  their  innervation, 
545 
mode  of  examination  in  paralysis, 

544 
nerves  of,  485 

paralysis  of  muscles  of,  543 
aartnack,  reference  to,  175,  181,  185, 

^a.iiser,  reference  to,  184 
iairlcing  described,  166 

*^J^m's  counting  chamber  described, 
274 

^*d  and  neck,  points  of  electrical 

irritation  upon,  illustrated,  508 

a  strong  galvanic  current  should 

never  be  used  upon,  511 
distribution  of  cutaneous  sensitive 

nerves  upon,  illustrated,  485 
tierves  of,  484 
r      nervous  pain  in,  466 
^Hdache,  circumscribed,  when  dis- 
ease causing  it  is  so,  482 
from  uraemia,  440 
significance  of,  482 


;^     unilateral  (migraine),  483 
^^Ith,  patellar  tendon  reflex  al 
1^ present  in,  499 
■bearing,  centre  of,  460 


ways 


Heart,  action  of,  increases  perspira- 
tion, 37 
interfered  with  by  pressure 

on  diaphragm,  40 
rapidity  and  strength  of,  212 
anatomy  of,  191 
apparent  enlargement  of,  209 
auscultation  of,  211 
-beat  not  to  be  confounded  with 

apex  beat,  201 ,  203 
boundarv  between,  and  lung  illus- 
trated; 304 
caution  regarding,  when  making 

exploratory  puncture,  162 
change  in  form  of,  1 1*6 
in  svstole,  19X 
chronic  diseases  of,  paleness  in,  41 
subnormal    iemj)erature 
with,  64 
-deadness,  boundaries  of,  124 

diminished  with  extension  of 

lung  boundaries,  1:^6 
small    when    lungs  are    ex- 
panded, 136 
degeneratian   of,  weakens  apex- 
beat,  201 
diminished     work    of,    weakens 

apex -beat,  201 
disease,  Cheyne-Stokes  breathing 
in.  92 
development  of  fat  in,  41 
dyspnoea  in,  96 
effect.s     of,     on     circulation 

through  lungs,  44 
ha?matoidin  in  the   lungs  of 
patients    who    have    died 
from,  177 
importance  of   second    pul- 

monarv  sound  in,  218 
infarction  of  spleen  from,  335 
inherited.  20 
pulse  in,  2.S!) 
with  eflusion,  ;>3 
with     slight     compensation, 
galloj)  rhythm  with,  221 
dislocation  of,  19*.) 
displaced  by  exudation,  128 
displacement  of,  by  tumors,  255 
disturbed  in  chronic  jaundice,  47 
-dulness,  absolute,  20") 
area  of.  enlarged,  2<)S 
diminished,  210 
displacement  of,  210 
parietal  area  of  heart.  204 
relative,    defined,    205,   207, 
208 
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Heart- dulness,    size    and    diagnostic 
value  of.  207 
enlarged,  larger  parietal  area  with, 

197 
enlargement  of,  caose  of  expan- 
sion of  chest,  86 
diagnosis  of,  200 
eflfect  on  apex,  199 
left,    makes  the  half-moon- 
shaped  space  smaller,  306 
pulsations  at  base  of,  in,  203 
simulated,  197 
examination  of,  191 
excited  action  of,  in   Basedow's 
case,  201,  1259 

in  nicotine  poisoning,  201 
exploratory  puncture  of,  234 
failure.     Also  see  Heart,  weak. 
Chevne-Stokes  breathing  in, 

92 
confused  sounds  in,  212 
diagnostic    value    of   heart- 
sounds  in,  217 
due  to  disease  of  its  muscle,  40 
dyspnoea  in,  96 
gallop  rhythm  a  sign  of,  221 
pulse  in,  240 

lowering  of  temperature  in,  71 
first  sound  a  mixed  one,  214 

doubled,  216 
hsematoidin  in  sputum  in  disease 

of,  172 
hypertrophy  and  dilatation^  area 
01  dulness  enlarged  in,  208 
of,  pulse  in,  244 
or  dilatation   of,  not  to  be 
mistaken   in  retraction  of 
lung,  137 
other  than  valvular,  196 
increasod  labor  of,  measured  by 

specific  gravity  of  urine,  413 
inspection  and  palpation  of,  197 
-liver  boundary  of,  329 
location  of,  in  side  position   of 

patient,  193 
mechanical  displacement  of,  87 
method  of  percussing,  208 
movement  of  blood  in,  193 
murmurs,  localization  of,  223 
organic    distinguished   from 
inorganic,  230 
endocardial,  defined,  221 
relation  of,  to  time  of  action 

of  the  heart,  224 
transmission  of,  228 
when  heard,  222 


-iO 


of 
of 


Heart  moscley  diminished  amount 
urine  in  diseases  of,  407 
weakness  of  sounds  in  paral^ 
ysis  of,  218 
nervous  affections  of,  in  conn 

tion  with  disease  of  the  noee,  57 
neuroses,  577 

normal  percussion  figure  of,  205 
organic   disease   of,    palpitaticEzrr^n 
and  pain  with,  577 
murmur  of,  219 
paleness  a  symptom  of  disease 

40 
palpitation  of,  in  mitral  defects,: 

nervous,  201 
parietal  area  of,  changed  by  d_ 

location  of,  21 1 
percussion  of,  204 
physical  phenomena  of,  193 
place    of,   makes  asymmetrv 
sound  on  right  or  left  sine 
chest,  121 
points  of  election  for  auscultati 

213,  214 
position  of,  191 

in  children,  192 
powerful   action   of,  a  cause 

thoracic  pulsation,  102 
pressed  upon  by  meteorism,  3C^_^^ 
projection  of  neighborhood  of, « 
pulsations  at  base  of,  203 
of,  palpation  of,  102 
pulse  in  valvular  disease  of,  2 
relation  between  size  and  ene: 

of  action  of,  2f> 
of,  and  area  of  d. 

ness,  205 
of,  and  parietal 
tion,  196 
of,  to  diseases  of  the  b 

576 
of,  to  lungs,  79 
relative  deadness  of  sound  oy^ 

124 
representation  of  action  of,  21 
resistance  of,  205,  208 
simple  dilatation  of,  196 
slow  pulse  in  certain  conditi 

of.  237 
•sound,  metallic,  in  pneamo-p^£^ 

cardium.  210 
-sounds  doubled,  219 

metallic,  explained,  221 
normal,  described.  212 
variations  of,  216 
origin  of,  212 
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Bort-soonds.  pathological  changes  in, 

streDgthened,     heard     over 

larger  area,  217 
toDe  of,  Tariations  of,  216 
weakening  of  individual,  219 
when  we&cened.  218 
tfrength  of.  estimated  by  pulse,  240 
Tiioe  of  absolute  duloess,  207 
of  pulse  in  displacement  of, 
253 
in  showing  complicating 
disease  of,  253 
fdnilar  disease  of,  enlargement 
of  liver  with,  324 
sequela  of  rheumatism.  22 
TCDoos  engorgement  from  detect 

of  right,  261 
weak.    Also  tee  Heart  failure, 
area  of  dulness  enlarged  in, 

209 
murmurs  indistinct  in,  223 
thrombi  in,  a  cause  of  em- 
boli, 576 
with  dilatation,  a  cause  of 
insufiSciency,  194 
weakness,  character  of  pulse  in, 
243,244 
Hearing,  importance  of,  determining 
(usease  of,  572 
morbidly  acute,  572 
place  of,  in  speech.  550 
Bobjective  sensibility  of,  when  oc- 
curs, 572 
testing  of.  571 
Heat  induces  perspiration.  37 

sensations  of,  577 
Heaving,  strong  apex-beat,  200,  201 
Hebetude,  tongue  often  left  protruding 

when  there  is,  287 
Hectic  fever,  68 

in  tuberculosis,  42 
He^r,  reference  to,  311,  398 
Height,  relation  of.  to  weight,  35 
Heitzmann,  reference  to,  590 
Heller,  reference  to,  378,  379, 383, 384 
Heller's  test  for  blood  pigment.  441 

for  hsemin,  364 
Hematemesis  with  pulmonary  hemor- 
rhage, 167 
Hemialbuminose  in  urine,  435.  489 
Hemialbumose,  a  rare  constituent  of 

urine,  439 
Hemiansesthesia,  460,  461 

associated  with  unilateral  anos- 
mia, 573 


Hemianssthesia  defined,  and  when 
occurs,  479 
in  gross  hysteria,  534 
Hemianopsia,  460 
cortical,  568 
homonymous,  defined,  569 

illustrated,  570 
phenomena  of,  571 
Hemiathetosis  occurs  in  same  loca- 
tions as  hemichorea,  535 
Hemichorea,  535 

Hemicrania.  one-sided  redness  of  face 
in,  42 
unilateral    redness  of   head    in, 
577 
Hemidrosis  defined,  37 

in  Basedow's  disease,  38 
Hemiopia,  460 
Hemiplegia,  457,  494 

arthropathia  in  old,  583 

ataxia  in  some  canes  of,  529 

cruciata,  456,  489 

decubitus  in,  582 

defined.  489 

dorsal  flexion  of  foot  with,  5'i5 

hemichorea  a  forerunner  or  rt»sult 

of.  535 
right,  illustrated.  45.5 

-sided,  a|)h}u*ia  with,  555 
Hemisphere,  right,  has  nothing  to  do 

with  speech,  555 
Hemisystole,  double  positive  venous 
pulse  in,  2^)7 
explained,  202 
Hemoptysis  dehned,  170 
Hemorrhage,  bloody  color  (»f  sputum 
from,  170 
cause  of  urobilin-icterus,  4X 
cerebral,  etl'ect  on  breathing,  91 
most  IVefjuent  in  the  region 
suj)plie<l     hy    the    miudle 
cerebral  arterv,  403 
slow  pulse  in,  "IWJ 
cutaneous,  contrasted  with  hyper- 

a;mia,  42 
effect  of,  on  amount  of  blood  in 

the  bodv,  270 
internal,  shown  by  temperature, 
65 
sudden   fall  of  temperature 
with.  63 
long-continued,  a  cause  of  dropsy, 

53 
microcythsemia  after,  276 
of  lungs  caused  by  distoma  pul- 
monale, 183 
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Hemorrhage  of  lungs,  diagnosis  from 

hemorrhage  of  stomach,170 

starch  corpuscles  in  sputum, 

180 

of  pons  or  oblongata,  effect  of,  467 

of  stomach,  40 

microscope  useless  in,  365 
rectal,  stools  of,  described,  374 
retinal,  in  hemorrhagic  diathesis, 

662 
slow  pulse  with,  237 
source  of,  in    hematuria,  diag- 
nosis of,  417 
subnormal  temperature  with,  63 
sudden  amaurosis  alter  severe,  602 
symptoms  of,  40 
Hemorrhages,  cutaneous,  61 

distinguished    from    inflam- 
mations, 61 
in  jaundice,  47 
when  occur,  682 
Hemorrhagic  diathesis,  hemorrhage  of 
stomach  in,  362 
in  chronic  jaundice,  47 
retinal  hemorrhage  in,  562 
exudation  with  tubercle  and  car- 
cinoma of  pleura,  161 
infarction  of  kidney,  hsematuria 
with,  417,  418 
Hemorrhoids,  hemorrhage  from,  376 

pain  at  stool  with,  370 
Henle,  reference  to,  421,  486,  487,541 
Hepatitis  cause  of  enlarged  liver,  322 
interstitial,  surface  of  liver  in.  325 
Hepatization    of  lung,  deadened   re- 
sonance over,  126 
Hereditary  disposition  to  headache, 
483 
taint  shown  by  funnel-breast,  89 
Hereditv,  20 

Heriiijr,  spectroscope  devised  by,  272 
Hernia,  exarninution  of  seats  of,  308 
Hernia  cause  of  pressure  on  nerves,  469 
Hernial   orifices  to  be  examined  in 

sudden  obstipation,  369 
Herpes  facialis,  50 

labialis  and  nasalis,  60 
zoster,  relation  to  nerves,  681 
Herringham,  reference  to,  437 
Heubner,  reference  to,  112, 135,  317 
Hiccough  defined,  540 

severe  in  abdominal  and  cerebral 
affections.  540 
High  lung  sound,  108 
Hildebrand,  reference  to,  366 
Hippocrates,  reference  to,  138, 166 


Hippocratic  ^  succussion    confounded 
with  splashing  from  stom- 
ach or  colon,  156 
described,  166 
Hirschmann,  reference  to,  603 
History,  clinical,  defined,  17 

previous,  what  comprises,  20 
Hoarseness,  how  caused,  598 
Hoffmann,  reference  to,  481,482 
Homonymous  parts  to  be  tested  to- 
gether, 607 
Hooke,  reference  to,  138 
Hoppe,  reference  to,  190 
Horseshoe  kidney,  393 
Hour-glass  stomach.  302 
Huber,  reference  to,  428 
Hiifner,  reference  to.  434 
Hutchinson's  spirometer,  164 

teeth,  sign  of  congenital  svphilis, 

286 
triad,  signs  of  syphilis,  286 
Hyaline  casts  described,  and  when  oc- 
cur, 422 
granular  forms,  424 
illustrated.  423 
various  additions  to,  42^J 
Hydatid  vibration  with  echinococcus 
of  kidnev,  396 
of  liver,  326 
Hydnemia,  albuminuria  with,  435 
cause  of  anlema,  53.  54 
color  of  blood  in,  271 
leucocytosis  in,  278 
peculiarities  of  blood  in.  275 
polyuria  in,  406 
Hydrocephalus,  anosmia  with,  'u^ 
choked  disc  with.  60<) 
head  unevenly  balanced  in,  33? 
how  distinguished  from  rhachitii, 

464 
pressing  upon  third  ventricle, 6^'! 
slow  pulse  with,  2.S7 
with  macrocephalus.  464 
Hydrocyanic   acid,  color  oi  bl'»<xl  in 

poisoning  by,  270 
Hydronephrosis,  palpation  of.  -'.t'' 

tenderness  in  inflammatory.  :>''' 
Hydropericardiuni.  cause  ot  we:ikvr.e«i 
heart-sounds.  21i» 
increases  area   of  heart-iiuIneNf. 
209 
Hydroperitoneum.     See  Ascites. 
Hydro-pneumothorax,  splasbin?  in, 

233 
Hydrops  vesicae  fellea?.  326 
Hydrothionic  urine,  415 
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Hjdrothorax,  diagnoBis  by  explora- 
tory puncture,  129,  160 
Hypsestheaia  defined,  477 
-Hvpacidity  of  gastric  juice,  effect  of, 

344 
Syperacidity  of  gastric  juice  shown  by 
microscopical  examination  of  vomit, 
365 
Hypersesthesia  defined,  478 
Hyperidrosis  defined,  37 
Hypennetropia,  567 
Hyperosmia  in  hysteria  and  insanity, 

574 
Hyperpyrexia,  61 

Hypersecretion  of  gastric  juice  with 
Tomiting  in  nervous  dyspepsia, 
361 
of  stomach  juices,  diagnosis  of,  355 
with  hyperacidity  of  stomach,  361 
Hypertrophic  liver,  surface  of,  325 
Hypertrophy  combined  with  atrophy, 
493 
compensatory  of  one  division  of 

heart,  218 
idiopathic,  of  heart,  196 
of  a  ventricle  shown  by  strength- 
ening of  the  sound  of  corre- 
sponding valve,  217 
of  heart,  area  of  dulness  enlarged 
in,  208 
cause  of  projection  of  region 

of  heart,  202 
compensatory,  195 
degeneration  of,  weak  apex- 
beat  in,  201 
not  to  be  mistaken  in  retrac- 
tion of  lung,  137 
other  than  valvular,  196 
right  and  left.  251 
(with    dilatation),   diagnosis 
from  simple  dilatation,  196 
Of  left  ventricle,  252 

aortic  second  sound  felfc 
in,  218 
pulsation  with,  253, 
254 
apex-beat,  when   absent 

in.  202 
capillary  pulse  in,  256 
heart  -  sounds    strength- 
ened in,  217 
polyuria  with,  406 
pulsations  in  arteries  in, 

256 
pulse  with,  242 
slow  pulse  with,  287 


Hypertrophy  of  muscles,  490,  493 
how  recognized,  494 
of  right  heart,  venous  engorge- 
ment with,  261 
ventricle  caused  by  emphy- 
sema of  lungs,  210 
pulmonary  second  sound 

felt  in,  218 
with      emphysema     of 
lungs,  204 
Hyphidrosis  defined,  37 
Hypnosis,  catalepsy  with,  536 

over-excitability   of  nerves    and 
muscles  in,  526 
Hypochondria,  oxalate  of  lime  in  urine 
of,  430 
phosphaturia  in,  432 
Hypochondrium  defined,  297 
illustrated,  298 

left,   projection  of.  by  enlarged 
spleen,  334 
spleen  lies  in,  332 
projection    of  right,  in  enlarge- 
ment of  liver,  321 
right,  portions  of  liver  in,  319 
Hypodermic  syringe  used  in  explora- 
tory puncture  of  pleura,  160 
Hypogastrium  defined,  297 

illustrated,  298 
Hypoglossal  paralysis,  unilateral,  de- 
scribed, 537 
Hypoglossus,  paralysis  of  the,  548 
Hysteria,  absence  of  pharyngeal  reflex 
in,  497 
allochiria  in,  478 
anaesthesia  of  larynx  in,  576 

of  pharynx  in,  577 
aphonia  in,  598 
catalepsy  with,  536 
disturoance  of  breathinff  in,  576 
dumbness  after  an  attack  of,  548 
epithelium  in  bloody  sputum  of, 

176 
gross,  described,  534 
headache  with,  482 
hemianiesthesia  with,  479 
hemidrosis  in,  38 
hyperosmia  and  parosmia  in,  574 
hypersecretion  of  stomach  in,  357 
increased  tendon  reflex  in,  500 
laryngeal  spasm  in.  576 
loss  of  voice  in,  538 
narrowing  of  field  of  vision  in,  569 
nervous  cough  in,  165 
opisthotonus  with  convulsions  of, 
468 
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Hjirteru,  piapitatioo  ofheait  with,  577 
puml  jiw  in,  75 


diaphragm  in,  90 
ir  hlood! 


pecnliar  htoodr  wgnxam  with,  171 
poly dipsia  and  polynria  with,  406 
relatioiia  of.  to  lexoal  organs  in  i 
women,  581  i 

■ensibilitj  of  craniom  to  puiwnre 

in,  466 
apasniB  in,  37,  494,  581 
tendemeaB  of  Tertebne  in,  467 
tonic  apaama  in,  532 
total  ageoais  points  to.  574 
tzemor  with.  531 
nnilateral  eleration  of  tempen- 

tnre  in,  71 
Tomitiiig  in.  358,  361. 578 
Hjaterical  and  epileptic  qMwma,  dif- 
ference between.  583 
ocmTokiona.  likenew  ot  to  epi- 
leptic. 533 
hemiansstheaia,  587 
paral  jns.  EaB  not  present  in,  525 
persons,  over-excitabilitjr  o^  526 
signs.  534 
Hjstero-epilep^,  533 
cyanosis  in.  43 
distingaished  from  epilepsy, 

580 
stages  of.  534 

tongne  never  bitten  in  attacks 
of,  287 
-traumatic  Denroeis.  analgesia  in. 
479 
paralysis,  493 
Hysterogenous  zones,  581.  587 
in  gross  hysteria,  534 

ICTERUS.    Also  tee  Jaundice, 
bile  pigment  in  sputum  in,  172 
catarrhal,  oxalate  of  lime  in  urine 

of.  430 
hepatogenic,  color  of  stool  in,  373 

slow  pulse  in.  237 
neonatorum.  47 
urobilin  with,  411 
with  puerperal  pyeemia,  a  case  of, 
602 
Idiocy  defined.  472 
Idio- muscular   contractions   defined, 

626 
Idiopathic  migraine,  483 

neuralgia,  483 
IdiotiHm,  increased  secretion  of  saliva 

in,  577 
Idiots,  incontinentia  alvi  in,  578 


IdiolB.  infi^nntarj  diadiarge  of  nriae 

Sr,579 
etonof;33 
Deo-csBcal  region,  cooing  in,  in  tf- 

phoid  feTer,  312 
iUostrated,  298 
-inguinal  nerve  illustrated,  487 
Deoa,  when  occois.  364 
niac  fossa,  left,  pain  in,  with  dyaeo- 
tery.  308 
right,  pain  in.  with  typhoid 
fever,  typhliUs,  diiesieaf 
Tomiform  appendix,  308 
regiona,  pain  in,  doe  to  inflia- 

mation.  309 
Tein,  OBdema  of  legs  from  coid- 
pression  o£^  314 
pressure  upon,  by  enlar^ 
retro-pentoneal  glandi,  341 
Imbedlity  defined,  472 
Immediate  percussion  defined,  104 
Inacidity  of  gastric  juice,  345, 346,  S56 
Inactivity,  atrophy  of,  defined,  t  re- 
mit of  paralysis,  490 
Inanition,  acetonuria  in,  448 

slow  pulse  in,  237 
Indsura  cardiaca.  192 

and  parietal  relation  of  hairt 

197 
illustrated,  304.  327 
in  deep  inspiration,  125 
the  lung-heart  boundary,  122 
Incompensation,  difficulties  in  mild]i| 
disfuows  when  present,  253 
of  heart  defined,  219 
Incontinence  of  urine,  400. 579 
Incontinentia  alvi,  when  occaiB,  370, 

578 
Incubation,  period  of.  defined,  22 
Incubator^  testing  digestive  power  of 

gastric  juice  in,  352 
Indican,  coloring  pigment  in  urine,  402 

in  urine.  435 

described,  and  tests  of,  409. 

435 
when  occurs.  409 
Indifierent  electrode,  501 

where  plac^,  502 
Indirect  percussion  defined,  104 
Inebriety  concealed.  20 
Infantile  paralysis.  493 
Infarction,  hemorrhagic,  of  kidney, 
hsematuria  with,  417.  41S 
of  lung,  deadened  sound  over. 
127 
mucous,  mucus  in  feces  in,  387 
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In&rctioii  of  lungs,  bronchial  frothing 
in.  146 
dyspnoea  in,  95 
finction  Bounds  with,  156 
weak  percussion  over,  115 
pulmonary,  bloody  sputum  in,  170 
Infection  distinguished  firom  conta- 

|ion,  22 
Infectioos  diseases,  20 

acute,  delirium  in,  471 
headache  with,  483 
leucocytoais  in,  278 
ataxia  after  acute,  529 
disturbance  of  consciousness 

in,  470 
EaR  with  paralysis  in,  524 
enlarged  liver  with,  322 
enlargement  of  spleen  in,  334 
epileptiform   attacks  in  the 

beginning  of  acute,  533 
gallop  rhythm  a  sign  of  heart 
failure  in,  221 

glycosuria  in,  443 
sBmato-jaundice  in,  47 
htemoglobin  in  urine  with, 

411 
indicated  by  high  morning 

temperature,  64 
local  gangrene  in  acute,  577 
position  of  patient  in,  32 
respiration  in,  91 
slight  amount  of  vomit  in,  360 
ulceration    of    larynx   with 

acute,  595 
value  of  pulse  in  beginning 

of,  253 
venous  thrombosis  in  severe 

acute,  268 
vomiting  in  beginning  of  cer- 
tain, 358 
influence,  neuralgia  from,  483 
^flammation,  leucocytosis  in  all  kinds 
of,  278 
oedema  in  the  neighborhood  of, 

54 
of  chest,  pain  with,  101 
tnfra- clavicular    spaces,    percussion 

note  over,  119, 120 
^nfra-scapular  space,  77 
Unfira- trochlear  nerve  illustrated,  485 
Infusoria  found  in  stools  of  diarrhoea, 
383 
in  sputum.  183 
Inguinal  region  defined,  297 
illustrated,  298 
pain  in,  from  psoas  abscess,309 


Inhalation  of  dust  a  cause  of  disease, 

21 
Inherited  diseases,  20 

tendency,  20 
Injuries,    scars   from,   important    in 

nervous  diseases,  52 
Inner  capsule,  disturbance  of  vision 

by  lesion  of,  460 
Inorganic  murmurs,  229 

sediments  in  urine,  section  on, 
428-433 
most  frequent  forms  in  urine, 
428 
Inosite  in  urine  in  diabetes  insipidus, 

447 
Insane,  incontinentia  alvi  in  the,  578 
involuntary  discharge  of  urine  by 
the,  579 
Insanity,  hyperosmia  and  parosmia  in, 
574 
sui)eracidity  of  stomach  in,  357 
Inspection  of  abdomen,  313 
of  intestine,  metboid  of,  308 
of  kidneys,  394 
of  stomach,  299 
of  thorax,  81 
of  veins,  260 

position  of  patient  during,  81 
Inspiration,  atelectatic  crepitation  in, 
154 
auxiliary  muscles  of,  % 
causes  rapid  emptying  of  veins, 

262 
deep,  effect  on  area  of  heart-dul- 

ness,  206 
forced,  cause  of,  100 
increased  circumference  of  thorax 

in,  163 
in  emphysema,  84 
jerking,  when  and  where  occurs, 

145 
pressure  of  respiratory  air  in,  164 
relation  to  pulsus  paradoxus,  263 
systolic      subclavian      murmurs 

heard  at  close  of,  259 
tonic  and  clonic  spasm  of  thoracic 

muscles  of,  in  tetanus,  540 
variation  of  pressure  during,  in 
pleural  and  subphrenic  cavity, 
317 
vesicular  breathing  only  heard  in, 
142 
Inspiratory  dyspnoea,  relation  to  ex- 
piratory, 100 
when  exists,  99 
with  emphysema,  100 
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Inspiratory  pres^sure^  in  what  diseases 

diminished.  164 
Insufficiency  due  to  endocarditis,  194 
mitral,  systolic  renous  pulse  with, 

257 
of  aorta,  cause  of  pulsation,  254 

2S5.  256 
of  crural  vein  valre,  murmur  with, 

268 
of  tricuspid  valve,  positive  venous 
pulse  i>athognomonic 
of.  264 
pulmonarv  second  sound 
in.  218 ' 
of  valve,  effect  of,  194 
valvular,  effects  of,  193 
Intelligence,  cloudiness  of,  in  ursemia, 
440 
development  of.  549 
Intensity  of  lung  sound,  108. 112 
of  sound  of  organs  containing  air 
explained,  1()6 
Intercostal   muscles,   atrophied  with 
lung  cavities,  98 
pain  in  trichinosis  of,  44 
paresis  of,  pulsation  with,  102 
nerves,  neuralgia  of,  in  tabes,  484 
neuralgia.  101 

increase  of  abdominal  reflex 
in.  496 
space,  second,  heart-sounds  heard 

at,  214 
spaces.  82,  S4 

in  phthisical  thorax,  84 
Intermittent  fever.  6y 

destruction  of  red  corpuscles 

in.  434 
herpes  with,  50 
increase  of  chloride  of  sodium 

in  urine  in,  4*^ 
malarial,  defined.  70 
range  of  temperature  of.  63 
sweat  in,  :i7 
Internal  capsule,  454,  461 

bloo<i-supply  of.  462 
elfect  of  lesion  of,  457 

of  local  disease  of.  459 
bemian:esthesia  with  deposits 
in,.  479 
jugular    veins,    positive    venous 

jiulse  in.  l*«i'» 
orgaus,  disease  f»t',  eff*ect  on  weight 
of  l)uclv.  86 
(lis»»ji>es  of,  etfect  on  skin,  39 
etfectof  engorgement  of  veins 
on,  260 


Interscapular  sp^ace,  77 

nrcussion  note  over,  120 
>acteria  in  stoob.  value  of, 
388 
canal,  portion  of.  in  stool,  from 

sloughing.  376 
catarrh,  acid  or  alkaline  stool  in. 
372 
bilious  stool  in,  373 
diffuse  dull  pain  with,  3f)S 
due  to  tape- worm,  377 
infusoria  found  in  stools  in, 

383 
mucus  in  feces  in,  387 
mucous  stools  in.  374 
particles  of  food  in  feces  in, 
38d 
contents,  decomposition  of  veget- 
able parasites  from.  388 
crises  defined,  578 
digestion  shown  by  stools,  366 
discharges,  frequency  and  chir- 

acter  described,  367.  3*)S 
diseases  with  diminished  sweat.  ^^ 
gas  hinders  action  of  diaphngm, 

90 
hemorrhage,  65 

phenomena  of.  40 
infarction  defined.  374 
irritation  from  worms,  a  ciu^f'f 
epileptiform    attacks  in  chil- 
dren, 533 
peristalsis  sometimes  can  be^o, 
309 
Intestine,   amyloid    degeneration  oC 
forms  of  fat  found  in  feces  in, 
386 
auscultation  of.  312 
invagination  of,  character  of  pai" 

with.  308 
percussion  of,  311 
{>erforation  of,  cause  of  pneuin'> 

thorax,  210 
resistance  of  fluid  in.  in  cnmp*^'* 

son  with  air.  315 
small,  mistaken  for  colon.  810 
Intestines,    closed   tympanitic  ?*>ud«1 
heard  over,  lil 
disturbance  of,  from  venous  en- 
gorgement, 261 
examination  of.  308 

points  in,  370 
hemorrhage  from,  appearance*  of 

blood  in,  375 
importance   of  emptying,  in  ex- 
amining abdominal  organ:*.  341 
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Intestines,  inflating,  for  purposes  of 
diagnosis,  312 
lung-sound,  when  heard  over,  113 
metallic  sounds  over,  112  ' 

Invagination  of  intestine,  character  of ' 

pain  with,  308 
Invalidism,  venous  thrombosis  as  a 

result  of.  268 
Involuntary  discharges  during  an  at- 
tack of  epilepsy,  633,  534 
of  stool.  579 
Iodide  of  potassium  found  in  saliva, 
•  289 

in  urine  after  taking,  450 
Iron  colors  the  vomit  black,  360 
-dust,  detection  of.  177 

in  epithelial  cells  in  sputum, 

177 
in  sputum,  171 
solution  of  chloride  of.  a  test  for 
salicylic  acid  in  urine, 
354 
in  the  presence  of  alco- 
hol, sugar,   and   acid 
salts,  351 
Irrigation  of  rectum,  311 
Irritability,  electrical  and  mechanical, 
of  muscles,  488 
of  nerves  and  muscles,  faradic  and 
galvanic,  representation  of,  521 
Irritation,  direct,  505 
indirect,  605 

of  nerves  from  pressure,  482 
peripheral,  sensitiveness  to,  472 
Ischiatic  nerve,  electrical  examination 

of.  511 
Ischuria  paradoxa,  580 
Itching  in  jaundice,  47 


JACKSON'S  epilepsy.  533 
described.  533' 
Jafi^,  reference  to,  190 
Jaksch.   reference  to.  180.  272,  279, 
282. 283,  381.  382,  384, 385, 388, 423, 
424.  439.  444.  447,  448 
Jaundice,  45.     Also  9€e  Icterus. 
I^ll-stones  in  stools  with,  376 
Itching  in,  47 
sometimes  caused  by  af>caris  in 

ductus  choledochus,  381 
sweat  in,  38 

with  engorgement  from  displace- 
ment of  right  kidney.  39^5 
with  puerperal  pysemia,  a  case  of, 
602 


Jaworski's  experimental  meal,  349 
Jendra^ik,  reference  to,  501 
Jerking  breathing,  where  noticed,  143 
inspiration  distinguished  from  in- 
terrupted inspiration,  146 
when  and  where  occurs,  145 
Johnson,  reference  to,  436 
Joint  neuroses,  683 
Joints,  chronic  disease    of,  atrophy 
with.  493 
muscular  atrophy  from  diseased, 
lessened    excitability    without 
EaR,  625 
Jugular  vein,  right,  shape  of  opening 
and  its  relation  to  venous  hum- 
ming, 269 
veins,  phenomena  of  circulation 
in,  262 
Jurasz,  reference  to,  258 


KAHLER,  reference  to,  439 
Kal  ten  bach,  reference  to,  398 
Kan nen  berg,  reference  to,  183,  427 
KaSC,  520 

Kast.  reference  to,  434,  519,  620 
Keratin,  coating  for  pills,  in  testing 
rapidity  of  passage  of  food  from  the 
stomach,  354 
Keratitis,  parenchymatous,  a  sign  of 

syphiliM,  286 
Kidney,  amyloid,  casts   in   urine  of, 
422,  423 
contracted,  oasts  in  urine  of,  422 
diminished  sweat  in,  38 
gallop  rhythm  of  heartin,  221 
(edema  from,  is  fugitive,  440 
polyuria  with,  406 
relation  to  heart  disease,  576 
disease,  alkaline  vomiting  in,  366 
dropsy  of,  disease  of,  440 
engorgement  of,  casts  in  urine  of, 
422 
hyaline  oasts  in  urine  of,  423 
lateritious  sediment  in  urine, 
430 
epithelium  from   in  ease  of  dis- 
ease, 421 
fatty,  fatty  oasts  in  urine  of,  423 
heniorrhajijeof  the  pelvis  of.  diag- 
nosis of,  41*^ 
heniorrhagio  infarction  of,  haema- 

turia  with,  417,  418 
horseshoe,  \\\)^ 

larjre  white,  adipose   white   cor- 
puscles in  urine  of,  420 
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Kidnej,  Urj^e  white,  palenen  in,  41 
left,  adjaceot  to  fandnt  of  atom- 

ich,  299 
new  lomimtionfl  of.  when  can  be 

felt.  ad5 
position  and  relation  of  right  and 

left,  392 
palae  in  contracted,  244 
tenderness  in  tomor  of,  395 

of  region  of,  when  oocnrs, 
395 
tracing  of  palse  of  contracted,  247 
tamors  of,  diagnosis  of,  397 

yalae  of  percussion  in,  397 
urine  from  only  one,  400 
▼icarions  action  of  one,  408 
wandering,  395 
Kidnevs,anatomical  situation  of.  illus- 
trated, 393 
anatomy  and  topography  of,  392 
engorgement     of,     albuminuria 

with.  435 
examination  of,  section  on.  392- 

451 
injury  to.  hematuria  with,  417 
local  examination  of,  394 
location  of,  illustrated,  321 
pathological  condition  of.  394 
position  of,  79 

▼alue  of  pulse  in  showing  compli- 
cating disease  of,  253 
Elemperer,  reference  to,  354.  437 
Knee-phenomenon,  synonym  for  pa- 
tellar reflex.  498 
Koch,  reference  to,  185, 390,  391 
Koch's  cholera  bacillus,  described  and 
illustrated,  389 
comma     bacillus     distinguished 
from  Finkler-Prior's  bacillus, 
607 
Kosselt,  reference  to,  190 
Kreatinin   hinders    examination    for 

sugar  in  urine,  405 
Krehl,  reference  to,  246 
Kronecker,  reference  to,  297 
Kiihne,  K.,  reference  to,  439 
Ktilz.  reference  to,  447 
Ku^maul,  reference  to,  263,  301,  303, 

551,  552.  555,  556,  558 
Kypho-Bcoliosis.  467 

a  cauae    of  hypertrophy  of 

right  ventricle,  196 
case:)  in  which  spleen  can  be 

felt,  334 
deadened  sound  over,  114 
described,  88  | 


Kypho-scolioaia,  dyspncna  from,  95 
Ky^osia,  467 

described,  88 

from  paralysis  of  erector  tnmci, 
539 

LAACHE,  reference  to,  275.  45, 
430,  431, 432 
Lachrymal  nerve  illostrated,  485 
Lacing,   tight,  constriction  of  lirer 

from.  323 
Lactic  acid,  excess  of,  in  stomach,  ^. 
346 
fermentation,  effect  of,  ^ 
tests  for,  in  contenti  of  stom- 
ach, 351 
Lactose  in  urine,  when  ocean,  tod 

when  demonstrable,  447 
Laennec.  reference  to,  104,  138,142, 

191 
Laennec's  pectoriloquy  deecribed,  139 
Lagging  behind  in  paralysis  of  leo- 
sation,  485 
detected  by  palpation,  103 
in  breathing  described,  87, 91 
in  stenosis  of  a  bronchus,  98 
Lagophthalmus,  536 
Lalopathy.  548 
Lameness,  simulation  of,  19 
Landerer,  reference  to,  54 
Landois.  reference  to,  246 
Landois  &  Sterling's  Physiology,  in- 
ferred to,  505 
Lardosis   from    paralysis  of  erector 

trunci,  539 
Laryng^  mirror.  591 

muscles,  action  of,  and  effects  of 

paralvsis  of,  538 
spasm  defined,  576 
Laryngitis,  acute,  598 

circumscribed  phlegmonoes,  re- 
sults in  abscess.  594 
hypoglottica  illustrated,  593 

serious  nsture  of,  594 
in  children,  593 
Larynffoscopic    examination   of  the 
larynx,  section  on,  589 
image,  reversal  of  parts  in.  591 
Larynx,  abnormal  redness  of  mucous 
membrane  of,  592 
casts  of.  in  croup,  172 
color  of  mucous  membrane  of.  591 
evidence  in,  of  pressure  by  tumon, 

255 
examination  of.  74 

for  recurrent  paralysis,  296 
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LsLFjnji,  inflammations  near,  cause  of 
cyanosis,  43 
laryngoscopic  examination  of,  sec- 
tion on,  539 
view  of,  590 
local  examination  of,  75 
nervous   diseases  in  which  it  is 

affected,  576 
normal  sound  over,  119 
open  tympanitic  sound,  when  it 

is  percussed,  110 
paralvsis   of  various  muscles  of, 

and  results,  598 
pathological  condition  of,  592 
position  and  movements  of  por- 
tions of,  592 
sensitiveness  of,  a  cause  of  cough, 

165 
spasm  of  muscles  of,  597 
stenosis  of,  97 
tone  of  cou^h  in  ulceration  and 

stenosi!*  ot.  166 
tympanitic  sound  over,  121 
ulceration  of,  a  cause  of  emphy- 
sema of  skin,  56 
what  to  objferve  in  examining.  591 
~a^tcral  column  of  spinal  cord,  •5)5 
■^-•*^  teritious  sediment  in  urine,   402, 
429,  430. 
•^^eran,  reference  to,  282 
^^  of  contraction,  518 

colic,  drawing  in  of  abdominal 
wall  in,  309 
pulse  with,  244 
tracing  of  pulse  of,  247 
headache  in  poisoning  with.  483 
neuralgia  from  poisoning  by,  483 
paralvriiH,  543 

EaR  in,  525 
poisoninsT,  21 

black  vomit  in  acute.  360 
cause  of  paleness,  41 
condition  of  teeth  in,  286 
double  sound  heard  over  cru- 
ral  artery  in,  259 
Xjeanness,  significance  of,  34 
Xjeg,  motor  centre  for,  454 

muscles  of,  and  their  paralysis,  546 
points  of  electrical  irritation  upon, 
514 
Xegal,  reference  to,  448 
Xeng[th  of  Thorax.  163 
Xienticular  nucleus,  454 

blood-supply  of,  462 
disease  or  both  internal  seg- 
ments, with  chorea,  535 


Leo,  reference  to,  344 
Lepra,  21 

bacillus    described,    staining    of 
cultures  of,  606 
Leptothrix  buccalis  illustrated,  289 
in  urine,  428 
in  sputum,  175,  184 
pharvngomycosis     leptothricia, 
291* 
Lesion,  location  of,  in  cortico- muscu- 
lar tract,  effect  of,  456 
Lethargy,  defined,  470 
Letzerich,  reference  to,  190 
Leube,  reference  to,  302, 347. 355,  426, 

434,  445,  474 
Leube's   experimental  meal,  347,  348 
Leucin,  form  of,  in  urine,  431,  432 

when  occurH,  432 
Leuckart,  reference  to.  379 
Leucocytes  with  large  nuclei,  279 
Leucocythsemia,  relative,  275 
LeucocytosiM    a   physiological   condi- 
tion during  aigestion,  278 
defined.  278 
Leukaemia,  41 

albuminuria  with,  435 

color  of  blood  in,  271 

crvstaU  in  blood  in,  181 

defined,  278 

greatest  enlargement  of  spleen  in. 

335 
hsematuria  in,  417 
red   corpusclen   diminished    and 

paler  in,  275 
retinal  changes  in,  602 
uric  acid  increased  in,  434 
use  of  microscope  in,  279 
various  forma  of,  279 
Levulose,  in  urine,  when  occurs,  447 
Lewis,  reference  to,  391 
Levden.    reference  to,  174,  179,  182, 

190,  202,  267,  388 
Lichtheim,  reference  to,  53,  552,  553, 

555,  556,  558,  560 
Lieben,  reference  to,  448 
Liebermeister,  reference  to,  58, 238, 356 
Liebi«^,  reference  to.  434 
Lientery  stools,  372 
Life,  mode  of,  cause  of  disease,  21 
Light,  source  of,  for  laryngoscopic  ex- 
aminations. 589 
Lime,  oxalate  of,  in  sputum,  182 
Linea  costo-articularis,  332,  338 
Lines  drawn  on  thorax,  76 
Lingual  nerve,  chorda tympani  in,  461 
Lintels,  185 
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Lintels  of  tubercular  sputum,  177 
Lipsemia  defined    and  when  occurs, 

280 
Lipomatosis  cordis,  weak  apex-beat 

m,  201 
Lipn,  color  of,  285 
Lipuria,  412 

occurs  in  chyluria,  447 
Literal   agraphia   an  aphasic  symp- 
tom, 561 
aphasia,  558,  556 
paragraphia,  561 
Litten,  reference  to,  427 
Liver,  acute  yellow  atrophy  of,  ecchy- 
mosis  in,  51 
anatomy  of,  310 
average  boundary  lines  of,  329 
cancer-navel  upon,  in  carcinoma, 

325 
cirrhosis  of,  tender  at  first,  324 
venous  engorgement  caused 
by,  262 
consistence  of,  in  various  diseases, 

326 
constricted,  sometimes  tender,  324 
deadnesH,  absolute,  124 
illustrated,  304 
in  ri^ht  mammillary  line,  108 
relative,   small  when    lungs 
expanded,  136 
downward  displacement  of,  128, 
321,  322,  324 
movement  of,  in  inspiration, 
322 
enlargement  of,  causes  and  signs 
of,  322 
displacement  from,  330 
due  to  venous  engorgement, 

260.  261 
effect  on  form  of  chest,  86 
makes     hal  f  -  moon  -  shaped 

space  smaller,  306 
projection  of  right  hypochon- 
drium  in,  321 
examination  of,  319 
granulated,  surface  of,  325 
inspection  of,  320 
-kidney  angle,  393 
location  of,  illustrated,  321 
lower  border  of,  rarely  felt,  321 
mobility  of  boundaries  of.  329 
mode  of  palpating  described,  266 
motions  during  breathing,  323 
organs  tluit  border  it,  320 
palpation  and  percussion  of,  323 
value  of,  332 


or 


3, 


Liver,  pathological  conditions  of,  r-^f>4 
relations  of  iti»  boundar 
329 
percussion  limits  of,  illustrat 

326.  327,  328 
position  of,  78,  79 

and  boundaries  of,  illustrat 

319 
as    affected    by    pleurisy 
pneumothorax  on  right: 
left  side,  331 
pressure   upon,  from  meteoric-* 

309 

proportion  of,  that  is  parietal,  ^'^  12") 
-pulse,  302 

arterial,  257 
venous,  266 
relative,  deadness  of  sound  0%?^^  r, 

124 
size  and  form  of.  324 
in  children,  320 
slight  projection  of,  in  childi^*^^. 

320 
square  position  of,  330 
-stomach  boundarv.  .S29 


surface  of,  in  various  diseas<»s.   -^ 


--9:^ 


that  is  displaced   downwanl     ¥i*'>t 
to  be  confounded  with  enlar^*:-oi, 
331 
tilting  of,  in  pleurisy,  199 
tumor  of,  306 

unequal  enlargement  of,  331 
wandering,  position  of,  322 

not    in     contact    with    diA- 
phragm,  322 
Lobes  of  the  brain,  upper  and  lower 
parietal,  temporal,  and  frontaJ, 
466 
of  the  lungs,  boundaries  of,  .^0 
Lobulated  liver,  from  deep  syphilitic 

scars,  325 
Lobus  paracentral  is.  454,  451» 
Local  sense,  how  tested.  474 
Location  of  thoracic  contents  illiis- 
trated,  319 
sense  of,  473 
L()ffier,  reference  to,  605,  606 
Logwood,  color  of  urine  after  taking. 

411 
Lordosis,  4<57 

from   weakness    or    paralysiis  oi 
muscles  of  spine,  467 
Louis,  angle  of,  defined,  76, 78,  x^l.^i 
84 
in  phthisical  thorax,  S4 
Ldwenfeld,  reference  to,  523 
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ower  extremitj.  illnstrmtion  of  catm- 
neoufl  nerreB  o(  487 
nenres  of,  488 

points  of  eleetricml  initadoD 
upon    the    back  of,  illus- 
trated, 513 
idoTici,  angulus,  76.  78,  SI.  82 
id  wig,  reference  to,  198,  246 
imbar   enlargement  of  cord,  loca- 
tion of.  468 

imbo  inguinal  nerve  illustrated,  487 
mg-carities,  atrophy  of  intercostal 
muscled  in,  98 
bronchial  breathing  over,  146 
metallic  sounds  over.  112 
tympanitic  sound  with,  when 
'  communicating   with    air, 
131 
compression  of.  against  thoracic 
wall    increases  vocal   fre- 
mitu.«,  158 
by  large  exudation,  128 
from   high   position  of  dia- 
phragm, 317 
contraction  of  .differentiated  from 
primary  deformity  of  chest, 
88 
diminishes    area  of  spleen- 

dulneas,  339 
left,  effect  on  heart,  203 
emphys«ema  of  cellular  tissue  from 

perforation  of,  56 
fistula,  sound  of,  defined,  153 
gangrene  of,  mucus  in  three  layers 

in,  169 
-heart  boundary,  122,  125 
-kidney  boundary,  123 
left,  lower  border  of,  boundary  of, 

125 
-liver  boundary,  122, 124, 125, 328, 

329 
overlaps  the  spleen  and  dimin- 
ishes area  of  dulness  over,  339 
retracted,  tympanitic  sound  with, 

111 
sequestra,  172 
shrinking  of,  197 
-sound  defined,  108 
•spleen  boundary,  122,  124 
-stomach  boundary,  122.  124 
thickening  of,  ringing  rales  with, 

152 
tissue,  decreased  tension  of.  135 
in  sputum  in  abscess  of  lun^, 

172 
no  irritative  cough  from,  165 


Lang  tiflsue,  relaxation  of  tympanitic 
sound  with,  130  * 
retracted,  noise  of  spun-top 

over,  135 
thickening      of,      bronchial 
breathing  in,  146 
Lungs,  abnormal  sounds  over,  12«> 
abscess  and    gangrene  of,  elastic 
threads  in  sputum,  177 
haematoidin  in  sputum,  172 
active  mobility  of,  12.\  210 
amount    of    expectoration    from 

cavities  in,  168.  169,  175 
anatomical  boundaries  of.  78,  79 
auscultation  of,  138 
borders  of,  80 

boundaries  of,  changeil,  136,  304. 
319 
rules  to  be  observed  in  deter- 
mining, 124 
brown  induration  of,  dvspnwa  in, 

1H> 
catarrh  of  larvnx  in  disease  of, 

593 
chronic    diseases    of,   subnormal 

temperature  with,  64 
consolidation  of.  cyanosis  in,  V\ 
contraction  of,  a  cause  of  hyper- 
trophy of  right  ventricle.  \\h\ 
difficulties    in   deleruiining  their 

boundaries,  123 
diminished  volume  of,  how  recog- 
nized, 137 
diseases  of,  form  of  thorax  in,  81 

which  cause  dyspnu'a.  95 
disposition  to  disease  of,  SI 
disturbances    of   the    circulation 

through,  41 
dust  diseases  of,  2\ 
elasticity  of,  lost  in  eniphysenj:i,  s  ( 
emphysema    of,   a   cause   of  dis- 
placement of  heart,  19!> 
weakens  apex-heat,  L'dl 
examination  of,  76 
gangrene  of.      Als<i  .>>•/•  (Jangrem*. 

(nlor  of  sputum  in,  171 
hemorrhage    of,    in  tuherculonis, 

170 
large   cavity    in,    metiillic   heart- 
sounds  with,  2J1 
lohes  ot,  hMiindaries  of,  HO 
location  of.  i^u^t^ated,  3'J| 
lower  border  of,  in  childrt-n.  192 
relative! v  dead<'ned sound 
over,  1 14 
boundary  of,  122 
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LaogSy  normal  percussion  of,  bounda- 
ries of.  121 
sound  over,  119 
oedema  of,  bloody  sputum  with,  170 
dyspnoea  in,  95 
serous  sputum  a  peculiarity 
of,  169 
percussion  of,  described,  118 
posterior    boundaries    of,    illus- 
trated, 123 
pressure  upon,  by  meteorism,  309 
rapid  breathing  in  inflammation 

of,  94 
relation  of  disease  of,  to  certain 
brain  diseases,  576 
to  diaphragm,  80 
retraction  of,  measure  of  thorax 
in,  163 
near  the  heart,  137 
upward  displacement  of  liver 
with,  323 
shrinking  of,  a  cause  of  displace- 
ment of  heart,  199,  200,  211 
both       pulmonary      sounds 

strengthened  in,  218 
pulsations  at  base  of  heart  in, 
203 
starch  corpuscles  in  the  sputum 

in  hemorrhage  of,  180 
symptoms    of    hsematemesis    in 

hemorrhage  of,  167 
thickening   of,  deadened   sound 
from,  114 
feeling  of  resistance  with,  116 
metallic  rdles  with,  150 
simulates  enlarged  heart,  209 
thoracic  boundaries  of.  77 
topographical  anatomy  of,  76 
tuberculosis  of,  see  Tuberculosis 
tumor  of,  peculiar  sputum  in,  171 
tumors  of,  deadenea  sound  over, 

127 
value  of  pulse  in  showing  compli- 
cating disease  of,  253 
vital  capacity  of,  relation  to  size 

of  body,  164 
wounds  of,  a  cause  of  emphysema 
of  skin,  dHy 
Lupus,  may  be  the  cause  of  catarrh  of 

larynx,  593 
Luschka.  reference  to,  78,  79, 192,  319, 

321 
Lustgarten,  reference  to,  399,  427 
Lymphatic  glands,  blowing  murmurs 
over,  259 
leucocytosis  in  swelling  o'',  278 


Lymphatic  elands  swollen  in  syphilis 

ana  diphmeria,  290 
Lympho-sarcoma  of  spinal  cord,  he-  • 

mialbumose  in,  439 
Lysis  defined,  67 
Lyssa,  increased  tendon  reflex  in,  50M 


M-A  (milliamp^res)  strength  of  cur — 
rent  measured  in,  512,  515 
Macrocephaius   with  hydrocephalus  ^ 

464 
Macrocytes,  defined,  occur  in  aniemi^ 

and  in  pernicious  aniemia,  276 
Maixner,  reference  to,  439 
Malaise,  from  ursemia,  440 
Malaria,  bacillus  of,  282 

diagnostic   value  of  temperature 

in,  64 
hsemoglobin  in  urine  of,  411 
melanaemia  in,  280 
neuralgia  from,  483 
spleen  much  enlarged  in,  335 
Malarial  cachexia,  41 

intermittent  fever,  70 
Malignant  growths  cause  of  paleness, 
41 
pustule,  21 

examining  blood  for  micro- 
organism of,  282 
Mai  perforant,  defined,  582 
Mammillary   line    corresponds   with 
border  of  liver.  327 
edge  of  liver  at,  323 
variations  of,  77 
lines,  297 

defined,  76 
Man^gegang,  534 
Mania,  with  ursemia,  440 
Manneberg,  reference  to.  399,  427 
Manometer,   use  of,   in  puncture  of 

cavity,  318 
Marasmus  defined,  35 
Marchiafava.  reference  to,  282 
Marching  a  cause  of  disease,  21 
Marey,  reference  to,  246 
Marie,  reference  to,  560,  583 
Marti  us,  reference  to,  199 
Masseter  spasm  in  trismus,  532 
Mastication,  difliculty  of,  in  paralysis, 
537 
muscles  of,  536 
Matterstock,  reference  to,  259 
Maxilla,   superior,   nerve    supply   of 

mucous  membrane  of,  484 
Meals,  efiect  upon  pulse,  235 
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^cute  nasal  catarrh  in,  74 

eoio  shaped  sputa  in  bronchitis 

of,  169 
epileptiform  convulsions  in  the 

b^inning  of,  533 
inflammation  of  larynx  in,  75 
petechise  in,  may  be  overlooked, 

51 
recurrence  of,  22 
^CMuurement  of  thorax  in  aneurism 

of  aorta,  254 
Measuring  circumference  of  abdomen, 
value  of.  316 
the  thorax,  162 
Meat-juice  stools  in  dysentery,  375 
Mechanical  EaR,  526 

irritation,  neuraleia  from,  483 
Median  nerve,  anaesthesia  in  the  re- 
gion of,  from  paralysis  of 
brachial  plexus,  487 
distribution  to  hand,  545 
illustrated,  486 
paralysis  of,  544 
^^iate  percussion  defined,  104 
Mediastinal  emphysema,  crepitations 
of,  238 
pericarditis,  204 

tumor,  measurement  of  thorax  in, 
163 
producing  pressure-paralysis 

of  recurrent  nerve,  638 
swelling  of  cutaneous  veins 
over  sternum  sign  of,  262 
venous    engorgement   from, 
261 
tumors  affecting  larynx,  76 

displacement  of  the  heart  by, 
199 
i|.  effect  on  heart,  201 

^^^iastinitis,   callous,   diastolic  col- 
lapse of  cervical  veins  in,  267 
^       effect  upon  venous  circulation,  263 
^"^diastinum  displaced  by  exudation, 
128 
displacement  of,  how  recognized, 

137 
thickening  of,  simulates  enlarged 

heart,  209 
tumors  of,  cyanosis  an  effect  of, 

''Medicines,  exanthem  from  use  of,  50 
^       urine  as  affected  by,  450 
^ledulla,  ansemic  necrosis  of,  462 

blood-supply  of,  462 

softening  o^  699 


Melsna  neonatorum,  hemorrhage  of 

stomach  with,  362 
Melansemia   defined,  and  connection 

with  malaria,  280 
Melancholia  attonita,  536 
Melanotic  tumors,  color  of  urine  with, 

411 
Meltzer,  reference  to,  297 
Meniere's    disease,    tinnitus    aurium 

with,  573 
Meninges,  disease  of,  feeling  of  con- 
striction about  thorax  in,  482 
tumors  of,  disturbances  of  con- 
sciousness from.  471 
Meningitis,  anosmia  from,  573 

basilar,  rigidity  of  neck  in,  468 

slow  pulse  in,  237 
breathing  in,  91 
cerebro-spinal,  herpes  with,  50 
irregular     temperature 
with,  71 
Cheyne-Stokes  respiration  in,  92 
choked  disc  with,  600 
consciousness  may  be  retained  in. 

471 
disturbance  of  consciousness  in, 

470 
drawing-in  of  abdominal  wall  in, 

309 
from  disease  of  the  nose,  576 
headache  with.  482 
irregular  temperature  in,  71 
neuro-retinitis  with,  601 
pain  in  spine  in,  483 
posture  in,  33 
pulse  in,  245 

purulent,    affections  of  hearing 
with,  572 
relation  of,  to  disease  of  the 
lungs,  576 
sensibility  of  cranium  to  pressure 

in,  466 
slow  oulse  with,  239 
spinalis,  herpes  zoster  in,  581 
spinal,  rigidity  of  spinal  column 

in,  468 
tenderness  of  vertebrae  in,  467 
tubercular,   suspected  when   nu- 
trition is  poor,  575 
value  of  puke  in  showing  devel- 
opment of,  253 
vomiting  in,  358 
Memory,  loss  of,  556 

testing  of,  469 
Mental  condition,  during  spasm,  530 
disease,  first  traces  of,  470 
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Melliods  of  percaasion  of  thorax,  V  ig 

McUiTl'Tiolet  test  for  free  miiri^«;. 
aci^451  ^^ 

MijBiii.21 

Micfooephalos,  465 

Microcooci,   cmsts  of,  in  septic    Ki]^ 
cnMs.427 
inmoath,  289 

in  pun  lent  pi  and  exudation,  161 
in  spatum  from  mouth,  188 

Microcoocas    gonorrhoMU   deacriM. 

tecngenna,  184 

ores.  426 
Micro-mil limecre.  ralae  ot  185.  DOter^ 
Micron,  a  measure,  value  of,  185,  note^ 
Microorisanisms.  examining  blood  for, 

in  mouth.  289 

in  sputum.  167 

in  stomach,  destroyed  by  anti- 
septic   action    of    gastric 
juice,  343 
excess  of.  345 

in  the  blood,  280 

in  urine,  staining  of,  415 

mode  of  examining  blood  for,  282 

that  excite  fermentation,  342 
276 


in  anjnnia,  27b 

in  pernicious  anemia,  276 
Mkxocvthsmia.  274 

after  hemorrhages  in  aniemia.  276 
MiaoBCope,  diagnosis  of  thrush  hv  aid 

oCiNS 
examination  of  contents  of  mouth 

hT,iS9 
generallT  useless  in  determining 

beflkorrhage  of  stomach.  365 
magnifring  power,  use  in  exam- 
ining the  blood.  273 
■K  ci,  in  diagnosis  of  diseai>es  of 
palate  and  pharynx,  291 
in  examining   for  cocci  and 
bacilli  in  urine,  426 
urinarr   sediments.  415, 
419* 
in  hmnaturia,  value  of,  41 S 
MkitMCopic  appearance  of  uric  acid. 


<»n  of  blood,  mode  of 

procedure.  273 
nine  of,  271 
of  mrase  of  soda  and  lime.  429 
Mkcaritioii.  dificult,  a  cause  of  dimi- 

It  of  urine,  407 


Ifiddle  cranuJ  tama.  cAcs  «^  aMa« 

Jfigr»iii«  defined.  ^WfMMf  «C  HiA 
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bemidroM*  is,  38 
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MO 


rivtu  opoo  larrnx.  -S6^ 
iniitfcCK^Q,  mociii  in  fee»  in,  S^ 
neabcauie  of  Iattiix.  eoior  of.  -/fl 
reilexei  of.  4dS 

fifir/i  d«KTibcd,  JLod  uznificmnce 

of,  5?7'5 
thread*  in  urine  not  to  be  eoo- 
ioaoded  vith  cftFt«.  416 
MnciM,  clood  of,  in  normal  orine,  402 
in  itce^^  Wt 

in  three  iaTer«  described,  169 
in  urine.  416 

caa«i«€94  it  to  be  jeUj-like,  419 
chemical  proof  of,  416 
threadi  of.  in  <?patum,  Mb 
Mognet  in  sputum,  17o 
Mulberrr   tongue    a  sign  of  scarlet 

fcTer,  '2hl 
Muller,  reference  to,  3%6,  .^7 
Muller,  F.,  reference  to,  :571 
Multiple  neuritis,  diagnosis  from  tabes, 

EaB  with,  524 
neuralgic  pain  in,  484 
sclenxi^.  ahochiria  in,  478 

atrophv  of  the  optic  nerve  in, 

o62,V;61 
narrowing  of  field  of  vision 

in,  569 
scanning  speech  in,  548 
tremor  with,  531 
Mum[^    nnflammation     of     parotid 

gland;,  2>:^ 
Muriatic  acid,  excess  of,  in  stomach, 
345 
free,  testing  for,  with  phloro- 
^lucin-vanillin,350 
with  tropaolin  paper, 
3'/) 
when  wanting,  356 
in  stomach,  344 
quantitative  examination, 351 
relation  to  pepdin,  352 
MurmurH.  anaemic,  229 

blowing  over  ly  m  pbatic  glands,259 
characters  of,  227 
combination  of  several,  differen- 
tiation of,  228 
diastolic  and  systolic,  228 
differential     diagnosis     between 

peri-  and  endocardial,  232 
double,  described,  259 
endocardial,  loudness  of,  to  what 
due,  223 
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251 


wmmaH  TeDoiispi}Kwith,30 
msolic  and  diMloiir.  236 

nbcUviaB.  ^1« 
that  can  be  feh,  227 
Moaclei  and  Dcrres.  electrical  exini- 
nation  of.  oMl 
mechanical    exdtalHlitT  oC 
5^ 
anxOiarr,  of  inspintion.  ^ 
of  respiration.  SS.  541 
behavior  of.  when  irritaied.  VC 
diagram  of  their  innervaduo.  4^ 
diatorbsnce  of  nutrition  lad  tone 

of,  4^9 
EaR  with  degenerative  itropliT 

of;  524 
increased  tonus  of  volunttry,!^ 
motor  points  of,  5<>^ 
nutrition  of.  nervous ioflueoce,^ 
of  arm  and  hand,  importance  of 
a  knowledge  of,  and  their  io- 
nervation,  545 
of  the  eve,  action  of,  and  partlfsi 
of,  562 
function  of  individual,  5^ 
paralysis  of.  562 
of  the  lower  extremity,  545 
of  the    thorax,   diaphragm  id^ 
abdomen,  540 
effects  of  paralysis  of.  540 
of  the  trunk,  action  of,  and  e^ 

of  paralysis  of,  539 
of  the  upper  extremity,  540 
spinal,  pain  in,  483 
tonus  or,  528 

voluntary,  innervation,  functioo. 
and   the  diseases  that  di^tarb 
them,  536 
Muscular  atrophy  from  di«ea3ed  j«nntB, 
le8:^ned  excitability  with- 
out EaR,  525 
spinal  progressive,  fibrilliry 
contractions  in,  5^32 
dystrophia,  493  ,  ^ 

irritation,  direct,  on  the  back,')!- 
rheumatism,  pain  in  spinal  ido^ 

cles,  483 
sense,  474,  480 
defined,  480 
test  for,  481 
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Mjocarditit,  ariiTilim    c^  x«fijiie    is. 
241 
fibriooQA.  f"]"^^  piiJM-  in.  i^ 
palate  ID,  ^>2 

pal«i«  iuterccdeiw  in.  ^41 
weak  apex-beat  in.  d.*! 
Mjopathic  miucaUr  atr&p»hT.  EaB  in. 

5i4 
leaseoed  excitabiiitr  in, 
without  EalL  5^' 
paralysis,  EaR  not  present  in.  525 

skin  reflex  lost  in,  4Si6 
progressi  ve  moacular  atrophy,  5^ 
spasm,  493 
Myopia,  567 
Myosis.  566,  567 

Myositis  ossificans,  a  cause  of  rigid 
tlvorax,  91 
cyanosis  with.  44 
Myotonia  congenita,  532 

increased  mechanical  excita- 
bility in,  526 
Myotonic  reaction,  described,  524 
in  Thomsen's  disease,  518 


NAILS,  in  peripheral  paralysis, 583 
Names  of  diseases,  misuse  of,  19 
Naphthalin,     color    of    urine    after 

taking.  411,451 
Narcotics,   disturbance  of  conscious 

ness  in  poisoning  by,  470 
Nasal  polypi,  cause  of  neuroses,  575 
Naanyn,  reference  to,  449,  478,  675 
Neck  and  head,  points  of  electrical 
irritation  upon,  illustrated,  508 
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*i:-w  pt  a*  mMk.  SKT 
:i   «e    i:n.:xisr>.Y&  Af  «rioe 

barama  in  nr.ne  %vl  4:^r 

casos  i5»e  icaLl.Sie  *i4m  ^'^1.  4:>>  ^ 

€^.e>iSe   r:  <od:ua:  in  urine  «li- 

&intf«!k^  4-^4 
chronic-  caa$«f  *  f  MLkf»^»«  41 
hjnDi>rr^a£ica.    ltt^xxi  <\^^ttK^)e» 

in  ca«:»  in  urine  of.  4:i!^ 
mnciis  thrMhis  in  arine  of.  bmde 

cast^  416 
oedema  wnh.  M 
partnohy  mattes    pu*-<\^rpujclea 

in  urine  of,  4^> 
renal  casts  in  urine  of.  4^ 

epithelium  in  urine  of.  4;il 
retiniti^fi  with,  1»<»1 
saliva  conuins  urea  in,  2^ 
sequela  of  si  a  riot  fever.  22 
sometimes    ph«>«^phat«'^   in   urine 

are  diminisheil  in.  435 
sweat  in.  :i8 
tenderness  in  acute,  not  ohn^nic, 

3l»5 
tracing  of  pulse  of,  247 
turbid  urine  in.  412 
urea  diminislied  in,  434 
Nephrolithiju»*is,  433 

hieniaturia  with,  417 
Xerve  centres,  vasomotor  inllueniHv* 

from,  on  pulse  in  synnuetnortl 

vessels,  2.">7 
faradic  examination  of,  desorilHMl, 

512 
lesion    of,    depMieruiive    atrophy 

from.  491 
points,  r)OS 
sensibility  to  pressure  in  neurit .«, 

468 
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Nerve  trunk,  examination  of,  its  course 

must  be  known,  468 
Nerves  and  muscles,  electrical  exam- 
ination of,  501 
cutaneous,  of  the  lower  extremity 

illustrated.  487 
distribution  of  sensory  cutaneous, 

484 
individual  peculiarities  of,  in  re- 
lation to  the  skin,  504 
irritation  and  pain  from  pressure, 

section  on,  482 
mechanical  excitability  of,  526 
neuralgia  as  sequela  of  inflamma- 
tion of,  483 
of  head,  484,  485 
of  lower  extremity,  488 
peripheral,  and  their  surround- 
ings, 468 
points  of  tenderness  in,  484 

of  stimulation,  508 
shoulder,  arm,  and  hand,  485 
Nervous  cough,  a  dry  cough,  166 
during  menstruation,  165 
disease  of  heart,  increases  strength 

of  heart-sounds,  216 
diseases,  diagnostic  value  of  symp- 
toms m,  583 
disturbances  of  the  vegetative 

system  in,  575 
importance  of  scars  from  in- 
juries, 52 
local  sweating  in,  38 
patients,  rapid  breathing  in  fever, 

94 
system,   anatomical    diseases   of, 
586 
anatomy  of,  452 
centnil,    injuries    to,   glyco- 
suria afcer,  443 
chapter   on   examination  of, 

452-587 
convulsions  in  disease  of,  22 
differential  diagnosis  of  func- 
tional aud  anatomical  dis- 
eases of,  587 
disease^s  of,  diagnosis  of,  586 
Nervousness,  dizziness  with,  471 

subjective  sensibility  of  hearing 
in,  r)72 
Neubauer,  reference  to,  412 
Neukireh,  reference  to,  121 
Neuralgia,  defined,  cause  of,  483 
glvcosuria  with,  443 
in*  head,  483 
intercostal,  101 


Neuralgia,  sensitive  points  in  nerra, 
468 
simulation  of.  19 
tenderness  of  nerves  during,  4t»4 
with  diabetes  mellitus,  579 
Neuralgic  pain   in    connection  with 
feeling  of  constriction,  ^'i 
in  herpes  zoster,  581 
Neurasthenia,  cerebral,  with  vertigo, 
472 
headache  of,  482 
pain  in  spine  in,  483 
phosphaturia  in,  432 
spinalis.  580 
Neuritis,  acute  degenerative.  493 
acoustic,  subjective  sensibilitj  of 

hearing  with,  573 
ataxia  in  diffuse  peripheral,  529 
condition  of  nerve  in,  468 
degenerative,  491 
EaR  with.  524 
herpes  zoster  from.  581 
multiple,     lessened     exciubilitr 
without  EaR  in,  525 
partial  EaR  in,  525 
nerve   sensitive    to   pressure  in, 

484 
of  phrenic   nerve,  effect  on  dia- 

pnragm,  90 
optica,  652 

from    intracranial    preasore 
600 
peripheral,  cyanosis  in,  43 

degenerative    atrophy  with, 

491 
gangrene  in,  577 
with  diabetes  mellitus,  579 
Neuro-fibroma,  condition  of  nerve  in. 

468 
Neuroma,  condition  of  nerve  in.  ^^ 
Neuro-retinitis  Brightii,  choked  disk 
with,  601 
diabetic,  602 
when  occurs.  601 
Neuroses,  hypersecretion  of  stoinaih 
in,  357 
increased  tendon  reflex  in,  '^^^ 
joint,  583 

local  sweating  in,  38 
narrowing  of  field  of  vision  in, 

569 
phenomena  of  pulse  in,  577 
pulse  in  certain.  240 
sometimes  inherited,  20 
vomiting  in,  358 
Neurosis,  slow  pulse  as  a,  238 
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Neurotic  bronchial  qiuiii,  caaw  of  N 
dyspnoea,  M 
cau8€8  for  glycosnrijL  449 
Newly-born,  urate  casta  in  urine  o£ 
424 
urine  of.  fireqaently  contains 

albumfn.  4<>5 
weight  of.  35 
Nicotine,  headache  in  poisoning  with. 
48:5 
neuralgia  from  poisoning  with, 

483 
poisoning,  effect  on  heart,  201 
palpitation  of  heart  in,  577 
J^iemeyer,  F.,  reference  to.  140 
Nig:ht-8weats  in  phthisis,  38 
Nitrite  of  silver,  deposit  of,  49 
jj^itricacid  test  for  albumin.  436 
^it-ro-benisole,  color  of  blood  in  poi- 
soning by.  271 
poisoning  by,  odor  of  bitter 
<i^  almonds  in  vomit,  366 

^octurnal  enuresis,  400 
-^^  oise  of  spun-top  described,  134, 135 
T^  where  it  occurs,  134 

^ocna,  description  of,  288 

^^*^-t;ympanitic  sound  caused  by  ten- 
sion, 111  I 
defined,  108 
from    closed    air-cavity, 

110 
over  sternum.  121  , 

transition  to  tympanitic, 
explained,  112 
q-  where  occurs,  111,  112 

^^~^^^i^en.  reference  to,  404 
^^•*^iial  boundaries  of  lungs,  119 

electrode,  502,  503,  506,  507.  512, 
516  i 

percussion  boundaries  of  Inngs. ; 
^  121 

^^e,  blood  from,  appears  as  hsemate- 
mer*is.  361 
disease  of,  migraine  with,  483 
examination  of,  73 
fluids  escape  by,  in  paralysis  of 

soft,  palate,  537 
nerve-supply    of   mucous    mem- 
brane of,  484 
relation  of  diseases  of,  to  nervous 

diseases,  575 
suppuration  of.  cause  of  menin- 
gitis  and  abscess  of  brain,  467 
Nostrils,  how  dilated,  536 
l^othaagel,  reference  to.  373. 374,  387, 
388 


a 
iiorbiinttr 


Nacietr  fiarmly&3& 

paralysi$u  4iC 
Nnnling.     A^c^  mt  Cluldrm. 
NonliAfs^  sb:«aiftch-dic«i£<ki«i  ia.  S44 
NauitkKL  distartaiice  of.  csnse    of 
c>ph:halmia       D<«ro-para- 
'-Tiica.  4M 
dismrbed.  bk>:«d  coaraiax«9sk>wer 

in,  :^^5 
bow  to  jndge  of.  34 
of  mn^lefi.  4>n  4>'9 
signs  of.  *s9 

Tarionsly  aj^Kted  in  diiieues  of 
the  nerroos  system.  575 
Nylander's  reagent.  444 
Nymphomania.  472 
XTstaemos.  horiD>ntal  and  rotatonr. 
defined.  565 


0  abbreviation  for  opening  of  cor- 
,     rent.  5<:>6 
Obenneier.  reference  to,  2S1 
Obeiateiner.  reference  to,  47S 
Oblongata.  455, 461 

diseases  of.  glycosuria  in,  443 
effect  of  legion  of.  457 
glycosuria  in  disease  of,  579 
Obstipation  (constipation  •,  369 

increase  of  indican   in  urine  in 

obstinate.  409 
large  stools  after  prolonged.  370 
Obturator  nerve,  illustrated,  487 
Occipital  lobe,  blood  supply  of,  462 
centre  for  conception  of  writ- 
ing in  optic  portion  of  cor- 
tex of  the.  555 
illustrated.  466 
lobes,  effect  on  vision  of  lesion  of, 

460 
nerves  illustrated,  485 
Occupation  a  cause  of  disease,  21 
Oculomotorius,  absence  of  pupillary 
reaction   of  light  in  paralysis 
of.  568 
inequality  of  pupils  in  unilateral 

paralysis  of,  567 
muscle,    dilatation    of   pupil    in 

paralysis  of,  566 
total  paralysis  of,  565 
Odor    from    mouth,    importance    of, 
285 
of  expectoration,  168 
of  sputum  described,  171 
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Odor  of  urine,  pathological,  414 
Odors  of  urine,  normal  and  adven- 
titious, 404 
(Edema..  52 

a  result  of  general  venous  engorge- 
ment, 261 
cause  of,  explained,  54 
collateral,  54 

deceptive  increase  of  weight,  35 
distinguished  from  emphysema  of 

skin,  55 
due  to  ankylostomo-ansemia,  54 
from  kidney  disease,  440 

nephritis,  54 
in  paralysis,  677 
may  conceal  venous  stasis,  262 
near  heart,   weakens  apex-beat, 

201 
of  chest- wall,  cause  of  deadened 
sound,  130 
weakened  vocal  fremitus 
with,  158 
of  engorgement,  venous  throm- 
bosis with,  268 
of  glottis,  cause  of  cyanosis,  43 
of  larynx,  594 
of  legs,  from  compression  of  iliac 

veins,  314 
of  lungs,  albumin  in  sputum  in, 
190 
bloody  sputum  with,  170 
crepitant  r^les  with,  154 
dyspnoea  in,  95 
serous  sputum  a  peculiarity 

of,  169 
tympanitic  sound  with,  111, 
130 
showing  deep  abscess,  54 
slight,  disappears  between  even- 
ing and  morning,  54 
striae  from,  52 
(Edematous  skin  in  empyema,  86 
CEsophagoscopy,  297 
(Esophagus,  anatomy  of,  291,  292 
auscultation  of,  297 
carcinoma  of,  producing  pressure- 
paralysis  of  recurrent  nerve,  538 
compression  of,  296 
congenital  stenosis  of,  292,  296 
danger  of  inducing  emesis  when 

it  is  eroded,  342 
dilatation  of,  296 
disease  of,  a  cause  of  drawing-in 

of  abdomen,  309 
examination  of  neighborhood  of, 
291,  296 


(Esophagus,  expectoration    from, 
hysteria,  171 
location  of  stricture  of,  295 
obstruction  of,  296 
percussion  of,  296 
perforation  of,  cause  of  pneui 

thorax,  210  • 
pressure    upon    recurrent  nei"  v" 

from  carcinoma  of,  255,  599 
recurrent  paralysis  a  symptom  o^ 

carcinoma  of,  600 
rapture  of,  a  cause  of  emphysema 

of  skin,  56 
sounding  of,  dangers  of,  294 
difficulties  of.  294 
method  of;  293 
stenosis  of,  obstipation  with,  869 
Oidium  albicans,  description  o^  287 
Old  age,  anosmia  in,  573 

nutrition  of  skin  in,  36 
reaction  of  pupils  to  light, 

slow  in,  567 
slow  pulse  in,  237 
Olfactory  nerve,  461 

anosmia  with  compression  of; 
573 
Oligocythsemia,  diminution  of  red  cor- 
puscles, 273 
hsemoglobin  diminished  in,  275 
occurs  in  ansemia,  274 
Oliguria  in  hysteria,  579 
Omentum,  dulness  over,  from  fat,  306 
examination  of,  340 
shrinking  of,  in  tuberculosis,  340 
Onanism  concealed,  20 
One-sided  action  of  diaphragm,  90 
Open      pneumothorax,     tympanitic 

sound,  110,  111,  113 
Ophthalmia,  neuro-paralytic,  484 
Ophthalmic  artery,  461 
Ophthalmoplegia  externa,  566 
Ophthalmoscope,  examination  with, 

600 
Opisthotonus,  496,  532,  534.  539 
defined,  468 

with  meningitis  and  tetanus,  467 
Opium    poisoning,    Cheyne- Stokes 

breathing  in,  92 
Optic  nerve,  551 

absence  of  pupillary  reaction 

in  atrophy  of,  568 
atrophy  of,  after  severe  hem- 
orrhages, 602 
in  diabetes,  602 
in  tabes,  562 
course  of,  460 
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Optic  nerve,  dilatation  of  papil  in 
atrophy  of,  566 
illustrated,  460 
inequality  of  pupils  in  paral- 
ysis of  the,  567 
lesion  of,  565 
narrowing  of  field  of  vision 

from  atrophy  of,  569 
primary    atrophy    of,  when 
occurs,  601 
thalamus,  454 

hlood  supply  of,  462 
hemichorea  with  lesion  of,  535 
Or^sinic  heart  murmurs  explained,  221 
Ortkiopnoea,  97 

diseases  in  which  it  occurs,  32 
effects  of,  33 
in  heart  disease,  197 
Osio  illation  of  the  eveball,  565 
Osier,  reference  to,  282,  391 
Oacnic   parsesthesia  in  hysteria   and 

i  Insanity,  574 
^^^t;«om  velitis,  staphylococus  pyogenes 

in,  603 
Ji^tium  venosum,  218 
^'^Hrian  hypersesthesia,  581 

tumor,  differential  diagnosis  from 
tumor  of  kidney,  396 
made  out  after  tapping  abdo- 
men,  318 
Oxalate  of  lime,  concretions  of,  433 
in  sputum,  182 
in  urine,  forms  of,  described, 

429,  430 
microscopic   appearance  of, 

430 
when  it  occurs,  430 
Oxaluria  defined,  430 
Oxybutyric  acid  interferes  with  cir- 

cumpolarization  for  sugar,  447 
Oxygen,  deficiency  of,  a  cause  of  cy- 
anosis, 43 
diagnostic  importance  of,  270 
effect  of  deficiency  of,  on  color  of 
blood,  270 
Oxyhsemoglobin,  absorption  band  of, 
271,  272,  273 
effect  of,  upon  color  of  blood,  270 
Oxyuris  in  vomit,  364 

vermicularis,  described,  382 
found  in  urine,  425 
illustrated,  381 


p 


AIN,  a  cause  of  rapid  breathing, 
94 

a  cause  of  suppression  of  cough, 
165 


Pain  accompanies  diseases  of  the  ab- 
dominal cavity,  314 

after  use  of  sound  in  oesophagus, 
significance  of,  294 

cold-  and  heat-,  test  of,  475 

dilatation  of  pupil  with  severe, 
566 

effect  of,  on  reaction  of  pupils, 
567 

frequent  pulse  with  severe,  240 

from  pressure  on  nerves,  482 

in  respiration,  a  cause  of  dimin- 
ished vesicular  breathing,  145 

in  spine,  various  causes  of,  483 

in  swallowing,  significance  of,  in 
diseases  of  oesophagus,  292 

produced  by  pressure  on  stomach, 
299,  300,  303 

produces  perspiration,  37 

restricting  action  of  diaphragm, 
90 

sensibility  to,  how  tested,  476 

spontaneous,  section  on,  482 

syncope  from,  471 

tenderness  of  spleen,  when  occurs, 
335 

thoracic,  produced  by  pressure, 
101 

with  movements  of  bowels,  when 
occurs,  370 
Palate,  examination  of,  284 

sense  of  taste  in,  461 

soft,  electrical  irritation  of,  510 
examination  of,  290 
innervation  of,  537 
muscles  of,  536 
Pale  skin,  39 

Paleness  due  to  diminished  haemoglo- 
bin, 40 

unilateral,   in    hysterical    hemi- 
ansesthesia,  577 

various  causes  of,  40 
Palpation  above  and  below  zygoma, 
what  it  shows,  r)37 

in  disease  of  peritoneum,  314 

in  examining  throat,  285 

of  arteries,  256 

of  intestine,  308 

of  kidney,  importance  of,  395 

of  liver  described,  266 
how  performed,  323 
value  of,  332 

of  mouth,  288 

of  oesophagus,  292,  293 

of  peritoneum   through  vagina, 
316 

of  pharynx,  290 
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Palpation  of  pulse,  how  performed, 
234 
of  rectum  described,  311 
of  spleen,  334 
of  stomach,  302 
of  thorax,  100 
of  veins,  260 

of  vocal  fremitus  described,  156 
respiratory,  how  performed,  103 
use  of,  in  heart-murmurs,  227 
Palpatory  percussion  of  heart's  resist- 
ance, 205,  208 
Palpitation  in  organic  disease  of  heart, 
577 
nervous,  causes   stronger  heart- 
beat, 201 
of  heart  in  mitral  defects,  240 
Pancreas,  anatomical  relation  of,  299 
cancer  of,  a  cause  of  jaundice,  47 
examination  of,  340 
Pancreatic  juice,  deficiency  of,  371 
Panizza,  reference  to,  177 
Papilloma  of  larynx  described,  596 
Para-ansesthesia  defined,  479 
Paradoxical  contractions  defined,  527 
Panestbesia  defined,  and  when  occurs, 
482 
osmic,  574 
Paragraphia,  559 

an  aphasic  symptom,  561 
Parallelism     between    atrophy    and 

paralysis,  493 
Paralvses,  kinds  of,  in  which  there  is 

EaR,  524 
Paralysis  affecting  the  larynx,  75 
agitans,  530,  531 

and  atrophy,  parallelism  be- 
tween, 493 
the  writing  often  ^ood,  561 
associated  movements  in  cerebral, 

spinal,  and  peripheral,  535 
atonic,  characteristic  of,  494 
atrophic,  490 

atrophy  of  inactivity,  a  result  of, 
490 
of  muscles  with,  491 
cerebral,  EaR  not  present  in,  525 
or  spinal,  above  the  anterior 
horn,  characteristic  sign  of, 
494  j 

contracture  of  muscles  after,  495  ! 
crossed,  illustrated,  453 
degenerative  atrophic,  492,  518 
determined  by  extent  and  location 

of  lesion,  457 
extent  of,  489 


Paralysis  from  pressure,  p 
in,  525 
heart  and  vessels  to  b 

when  there  is,  577 
how  produced,  456 
incontinentia  alvi  wit 
increased  excitability 
spinal,  and  neuritic 
intermitting,  general, 
of  arm,  or  one  side  of 

albuminuria,  441 
of  brachial  plexus,  cai 
thesia  of  the  region 
nerve,  487 
of  crico -arytenoid  mi 

pncea  from,  75 

of  diaphragm  cause  of 

dyspnoea,  99 

cyanosis  from,  43 

dislocation  of  hef 

of  dilators  of  glottis,  c 

spiratory  dyspnoea,  ! 

of  extensors  of  the  ti 

of,  539 
of  extremities,  cause  c 

illustrated,  453 
of  facial  nerve,  effects 
tract,  bone  reflex 
500 
of  heart,  pulse  in,  240 
of  intestine  in  periton 
of  laryngeal  muscles 

from,  93 
of  muscles  concerned 
165 
of  arm,  542 
of  eye.  significanc 
of  head  and  neck 
of  inspiration,  efl 

thorax,  91 
of  mastication,  t( 
palate,  and  pha 
of  shoulders,  541 
of  speech,  548 
of  the  lower  extre 
of  pharyngeal  muscles 

538 
of  phrenic  nerve  shof 

pation,  103 
of  respiratory  muscle 
from,  43 
dyspnoea  from 
of  sofl  palate  describe 
of   various    muscles 

causes  and  results  oi 
of  voluntary  muscle  di 
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of 
with  p«rdAl  EiiB.  ili^ 
reotm  of  B^xilitr.  il: 
521 
ic  dementijL.  chmncscr  <;^  tbe 
wriUDf  of.  -^1 
thorax  dfvcribed.  ?4 
umphAftta,  5->3.  '%>d 

testing  for.  '•5)6 
armplegia,    inferior    superior,    45 
4S9 
arasites,  animal.  21 

in  »potum.  182 
in  urine,  424 
intestinal,    nenroas 

in  children  from,  578 
vegetable.  425 

in  feces,  significance  of,  3SS 
arastemal  lines,  defined,  76 
aresis  defined,  46S 

of  detrusor  urinse.  in  tabes,  408 

of  muscle  of  eye,  562 

of  muscles  of  speech,  548 

of  quadriceps  muscle,  546 

symptoms  of,  489 

with  ataxia  in  cerebral  disease, 

629 
with  partial  epilepsy,  533 
arietal  area  of  heart  changed  by  dis- 
location of.  211 
boundaries  of  organs,  116 
lobes  of  brain,  superior  and  infe> 
rior,   blood-supply  of, 
462 
upper  and   lower,  illus- 
trated. 466 
organs  defined.  113 
tumors  of  chest,  feeling  of  resist- 
ance with,  116 


o6^:c  oe  mh»e.  414 

ftMllMlk  144 

s«&neecT.  3W  ~ 
Paiieni.  f ciKXioB  %<  duiafr  ptercwsKvn 

c^  tlKwax.  lis 
P««oraI»  n^i*^x,  4?? 
Pectorilo^uT.    LaennecX    d^iicrib^ 

1>9 
P^dicna.  mark^  of,  51 
PeL  re^Ketiop  to,  1:^^ 
Peiki^b  rfaeamatica  defineil,  %^l 
Pelris,  mujicle»  attached  uv  545 
PemphicQS.  581 
Peoaoldu   reference  to.  I4il,  l??^  »^^ 

S54.  436.  445.  4.M> 
Penaoldt's  te>t  (k^t  bile  in  urine^  44:^ 
Pepsin,  relation  between,  and  muriatic 

acid  in  the  stomach.  344,  345 
Peptone  in    sputum    al\er  crises    in 
pneumonia,  llH) 
in  urine,  confounded  with  allm* 
min.  437 
when  occum,  439 
test  for.  :)53 
Peptones.  343 

Peptonizing  of  milk  in  stomach.  344 
Peptonuria  distingui»heil  from  albu- 
minuria, -i^ 
when  occurs,  439 
Percussion,  oomimrative,  US,  121 

for    relative   heart -dulncAM, 
2<»7 
depth  to  which  it  reaolu^,  113 
diflTereiice     botwetMi     wouk     aiul 

Htronjf,  107 
ditferent    results   o\'   «tron^:    and 

weak  (►vtT  Hploni,  .'{.'iS 
ertcct  of  feeble.  Ill 
foundation  of,  106 
general  remarks  upon.  103 
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Percussion,  gentle  and  strong,  illus- 
trated, 115 
hammer.  104, 106,  120 

usea  in  plegaphonia,  159 
use  of,  116 

in    testinff    mechanical 
excitability  of  muscles 
and  nerves,  526 
history  and  methods  of,  104 
light,  in  pleuritic  exudation,  127 
metallic  sound  with,  112 
note,  difference  by  volume  of  tis- 
sue, 107 
variations  of.  in  individuals, 
by  age,  region,  and  sex,  120 
of  abdominal  cavity,  316 
of  heart.  204 

methods  of,  205 
of  intestine,  311 
of  kidnev.  894 
of  liver,  326 

mode  of,  328 
value  of,  332 
of  lungs,   boundaries  upon  the 
back  illustrated.  123 
in  front  illustratea,  122 
of  oesophagus.  296 
of  spleen,  336 
of  tnorax  described,  118 
over  thick  covering,  representa- 
tion of,  113 
results  of,  in  aneurism  of  aorta, 

254 
rod- plexi meter  described,  135 
strong,  of  supra-clavicular  fossa, 
130 
when  not  to  be  used,  117 
value  of,  in  locating  deeply 
seated  deposits,  116 
three  methods  of,  105 
topographical,  defined,  and  uses 

of.  116 
value  of,  in  tumors  of  kidney,  397 
Pericardial  exudation,  cause  of  weak- 
ening of  heart  sound,  219 
conceals  apex-beat  in  dorsal 

position,  201,  202 
cyanosis  from,  43,  44 
exudations,  deadened  sound  over 

lung  compressed  by,  127 
friction  sound,  disappearance  of, 

explained.  231,  232  233 
murmurs,  230 

changes  in,  in  contrast  with 
endocardial,  232 
sounds,  felt,  204 


Pericardial  splashing,  metallic.  233 
Pericarditis  adheaiva,  a  cause  of  s^^ 
tolic  drawing-in,  204 
diastolic  collapse  of  cervicz^ 

veins  in,  267 
divided  second  soand  in,  2^  If! 
pulse  with,  243 
diagnostic  importance  of  pulse  L 

253 
differential  diagnosis  from  pleu 

risy  and  peritonitis,  233 
downward  displacement  of  liver 

in,  322 
escape  of  fluid  into  oesophagus, 

296 
externa,  cause  of  diminished  mo- 
tility of  lungs,  137 
friction  sounds  with,  156 
exudativa,   causes    projection  of 
chest  wall,  203 
decreased    tension    of  lung 

near,  135 
effects  on  position  of  liver, 

331 
increased  area  of  heart-dul- 

ness  in,  209 
pulse  in,  252 

tympanitic  sound  near,  130 
weak  apex-beat  in,  201 
friction  sounds  with,  231 
position  of  apex-beat  in,  209 
pulse  ip,  253 
value  of  pulse  in  diagnosis  of,  253 

of.  radial  pulse  in,  202 
venous  engorgement  from,  261 
Pericardium,  diseases  of,  paleness  of 
symptoms  of,  40 
distention  of,  cause  of  expansion 

of  chest,  86 
effusion  into,  33 
fluid  in,  increases  area  of  heart- 

dulness,  209 
tuberculosis  of,   friction    sounds 
with,  232 
Perichondritis,  594 

laryngea.  from  deep  ulcerations, 

596 
of  trachea  and  bronchi,  172 
Perinephritic  abscesc,  cause  of  pus  in 

urine,  419 
Perinephritis,  palpation  of,  395 
purulent,  diagnosis  of,  395 
tenderness  with,  395 
Perineuritis,  condition  of  nerve  in, 
468 
nerve  sensitive  to  pressure  in,  484 


INDEX. 


669 


Periosteal  and  fascial  reflexes,  499 

reflex,  497 
Periostitis,  neuralgia  from,  483 

of  ribs,  pain  with,  101 
Peripheral  irritation,  sensitiveness  to, 
472 
mixed  nerves,  origin  of,  455 
nerves,    disease    of,    diminished 
tendon  reflex  in,  500 
EaR  with  lesion  of,  524 
examination  of,  468 
nutrition  of,  456 
Kieuritis,  ataxia  with,  529 
_  ^ight.  testing,  569 
^  p>learitis,  cause  of  deadened  sound, 
130 
effect  of,  on  boundary  of  liver, 
329 
*"i splenitis,  cause   of  apparent  en- 
largement of  spleen,  335 
_  due  to  stenosis  of  intestine,  310 
^"Ijtalsis,  action  of,  in  digestion,  343 
increased,  character  of  stools  with, 
372 
effect  on  character  of  stools, 
368 
^  of  stomach,  diminished.  348 

^I'istaltic  motions  of  stomach,  in  hy- 
-^  pertrophy  and  dilatation,  302 
'^  ^ritoneal  deposits,  cause  of  apparent 
enlargement  of  spleen,  335 
effusion,  a  cause  of  cyanosis,  45 

alkaline  urine  with,  413 
exudation,  diminished  amount  of 

urine  with,  407 
fluid,  encysted,  315 
friction  sound,  233,  318 
sounds  over  spleen,  339 
Peritoneum,  air  in,  a  cause  of  dimin- 
ished area  of  liver  dulness,  331 
bands  in,  found  after  tapping  ab- 
domen, 318 
distention  of  abdomen  in  diseases 

of,  313 
examination  of,  312 
fluid  in,  gives  deadened  sound, 

114 
pain  in  disease  of,  interfere  with 

circulation,  44 
rapid  breathing  in  diseases  of,  94 
sarcoma  and  carcinoma  of,  315 
,     tenderness  of  liver,  if  involved  in 
carcinoma  of  liver,  324 
value  of  percussion  over  perito- 
neal cavity,  316 
vomiting  in  inflammation  of,  358 


Peritonitis,  acute,  pain  of  severe,  314 
cause  of  cyanosis,  43 
caution  against  talking  in,  159 
Cheyne-Stokes  breathing  witii,  92 
chronic,    diagnostic    points   of, 
315 
little  or  no  pain  with,  314 
diaphragmatic,     interferes    with 
action  of  diaphragm.  90 
simulates  pleuritis,  161 
dislocation  of  heart  with,  200 
eff*ect  on  form  of  thorax,  86 
fecal  vomiting  in  severe.  364 
general,  cause  of  tympanitic  sound 

with,  130 
^ass-green  bilious  vomit  in,  361 
mdican  in  urine  of,  409 
local,  shown  by  palpation,  103 
meteorism  with,  313 
obstipation  an  early  sign  of,  369 
pain  and  tenderness  with,  308 
paralysis  of  diaphragm  in,  90 
pulse  in,  244.  253 
shrinking  of  omentum  in  simple, 

340 
staphylococcus  pyogenes  found  in 

purulent,  603 
subphrenic,  defined,  317 

friction  sound  with,  233 
tenderness  of  liver  with,  324 
time  when  vomiting  occurs  in, 

359 
tuberculous,  surface  of  liver  in, 

325 
tympanites  with,  309 
Perityphlitis,  palpation   of  abdomen 

with,  310,  315 
Pernicious  anaemia,  41 

case  of,  with  heart  complica- 
tions, 230 
microcvtes   and    macrocytes 

in,  276 
poikilocytosis  not  pathogno- 
monic of.  277 
red     corpuscles    diminished 

and  paler  in,  275 
retinal  changes  in,  002 
size  and  Ibrni  of  red  corpus- 
cles in,  276 
Peroneus  nerve,  electrical   examina- 
tion of,  511 
illustrated,  487 
-paralysis  defined,  546 
Perspiration,  36.     Also  see  Sweat, 
a  cause  of  subnormal  temperature, 
63 
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PeiBpintion  aUernjites  with  amoant 
of  urine.  37 
oootaios  bile  in  jaundice,  46 
inseosible,  37 

greater  at  night,  37 
local,  581 
office  of.  37 
relation  of,  to  amoant  of  orine. 

401 
sudamina  after  profiue,  50 
varieties  ot^  37 
PerrerK    Bensibilitj  to   changes   of 

temperature.  478 
Petechia.  49.  51 
Petroeal  nerve,  superficial,  461 
Pettenkofer*a  test  for  bile  in  urine, 

442 
Petteis.  reference  to.  414 
Pfluger.  reference  to,  189,  505,  506 
Pharyngomycosis     leptothricia,     de- 
scription, of,  291 
Pharyngeal    muscles,  action   of.  and 
effect  of  paralysis  of,  538 
syphilis,  usually  with  ulceration 
of  larynx.  595 
Pharrnz.  anaesthesia  of,  577 
diseased  condition  of.  290 
examination  of.  284 
expectoration  from,  in  hysteria, 

171 
inflammation  near,  cause  of  cy- 
anosis. 43 
irritability  of.  how  overcome,  590 
muscles  of,  536 
reflex  of.  absence  in  hysteria  and 

bulbar  paralysis,  496 
sound  from,  confusing  to  begin- 
ners, 142 
Phase  des  grand  mouvements,  534 
Phenyl-hydracin  test  for  sugar,  444 
Phimosis,  results  of.  580 
Phlegmon  of  larynx.  594 

progressive, '  streptococcus    pyo- 
genes in.  603 
Phlegmonous  larvngitis,   illustrated, 

594 
Phloroglucin-vanillin  test  for  free  mu- 
riatic acid.  35<) 
PbonatioD  described,  157 

in  paralysis  of  soft  palate,  537 
position   of  vocal  cords  during, 
592 
Phosphate  crvstals  in  urine  of  cvst- 
itis,  419 
of  lime  illustrated,  430 
in  urine,  402 


Phosphates,  deposit  of,  in  urine,  402 
in  urine,  diminished  in  rhachitia, 
435 
Phoephatic  calculi,  433 
Phoephaturia  defined,  431 

when  occurs.  432 
Phosphoric  acid,  salt  of,  in  urine,  431 
Pho^horus.  acute  poisoning  by.  Seu- 
cin  and  tyrosin  in  urine  of,  432 
lipuria  in  poisoning  by,  447 
oaor  of  garlic  in  vomit  in  poison- 
ing by.  366 
poisoning,  a  cause  of  jaundice,  47 
ecchymosis  in.  51 
odor  of  breath  in,  285 
peptonuria  with.  439 
Phrenic  nerve,  paralysis  of  one,  shown 

by  palpation,  103  ' 
PhUiisical  thorax  described,  84 

ulcer  of  larynx,  illustrated,  594 
Phthisis,  absence  of  cough  in,  a  bad 
sign,  165 
accommodation  in,  96 
and  form  of  thorax,  81 
asymmetry  of  breathing  in,  91 
chronic,    extension    of   area  of 

heart-sounds  in.  217 
cyanosis   from   severe  cough  of, 

166 
diminished  apex  of  lungs  in,  137 
dry  cough  in  beginning  of,  166 
friction  sound  with,  156 
fungi  in  cavities  of.  175 
importance  and  value  of  the  ex- 
amination of  stomach  digestion 
in,  356 
inspiratory  pressure  diminished 

in,  164 
lagging  in.  103 
morning  cough  in.  165 
muco-purulent  sputum  in,  169 
neuralgia  in,  483 
night-sweats  of,  37 
orthopnoea  in,  32 
systolic  subclavian  murmurs  with. 

259 
tenderness  with,  101 
undefined  breathing  in  beginning 

of.  149 
vital  capacity  of  lungs  in.  164 
vomiting  in,  358 
Pick,  E.,  reference  to.  357 
Picric  acid,  color  of  urine  after  taking, 
411 
effects    of,   not  to   be    con- 
founded with  jaundice,  45 
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Picric  acid  test  for  albumin,  436 
Pigeon-chest  described,  88 
Pilocarpin,  effect  of,  on  pupil,  567 
Pio  Foa,  pneumonia  diplococcus  of, 

188 
Piorry,  reference  to,  104,  191 
Pitch,  as  affected  by  tension  of  walls, 
110 
change  of,  in  pneumothorax  with 
fluid,  136 
over  lung  cavity,  131 
differences  of,  107 
of  closed  air- containing  cavities, 

how  determined,  110 
of  lung -sound  depends  on  tension, 

112 
of  open  tympanitic  sound,  111 
of  vesicular  oreathing,  142 
Plantar  nerve  illustrated,  487 
Plasmodium  malarise,  282 
Plegaphonia  defined,  159 
Plethora  distiuf^uished  from  abnormal 

redness  of  skm,  41 
Pleura,  diseases  of,  form  of  thorax  in, 
81 
rapid  breathing  in,  94 
with  effusion,  33 
exploratory  puncture  of,  160 
exudation  in  left,  diminishes  the 

half-moon-shaped  space,  307 
inflamed,  a  cause  of  cough,  165 
serous  exudations  of,  whispered 

voice  with,  159 
shrinking  of,   cause  of  displace- 
ment of  heart,  211 
thick,  feeling  of  resistance  with, 

116 
thickened,  and  pleural  exudation, 

how  distinguished,  129 
thickening  of,  deadened  resonance 
with,  129 
diagnosis   of,    by    puncture, 

160 
simulates  enlarged  heart,  209 
tumors   of,    distinguished    from 
pleuritic  exudate,  160 
one-sided  expansion  of  chest 

in,  86 
weakened     vocal    fremitus    • 
with,  158  j 

Pleural  cough,  a  dry  cough,  166  I 

eflusions,  80 

deadened  sound  over,  114       ; 
endothelium  in  exudation,  161 
exudation,  effect  on  boundary  of 
liver,  329 


Pleural  exudation,  effect  of,  on  circula- 
tion through  lungs  44 
encapsulated,  128 
measurement  of  thorax    in, 
163 
exudations,  a  cause  of  diminished 

vesicular  breathing,  145 
inflammations  restricting  the  ac- 
tion of  diaphragm,  90 
sacs,  boundaries  of,  80 
surface,  growths  on,  conductors  of 
vocal  fremitus,  158 
Pleurisy,  also  9ee  Pleuritis,  asymmcftry 
of  breathing  in,  91 
caused  by  caries  of  rib,  102 
differential  diagnosis  from  peri- 
carditis and  peritonitis,  233 
downward  displacement  of  liver 

in,  322 
due  to  fracture  of  rib,  102 
effect  on  position  of  liver  whether 

on  right  or  left  side,  331 
effects  of,  on  the  chest,  87 
encapsulated,  defined,  129 
exploratory  puncture  in,  162 
exudative,  complicating  pneumo- 
nia, character  of  bronchial 
breathing  with,  147 
non -tympanitic  sound  with, 
112 
first  symptom  of,  137 

lagging  in,  103 
paleness  a  svmptom  of,  40 
position  in  bed  in,  32 
shrinking  afler,  diminishes  area 

of  spleen  dulness,  339 
tubercular,  161 

with  exudation,  dyspnoea  in,  95 
with  oedema  of  chest  wall,  54 
Pleuritic  effusion,  alkaline  urine  with, 
413 
exudation  a  cause  of  displacement 
of  heart,  211 
conceals  apex-beat,  201 
cyanosis  from,  43 
deadened    sound  over   lung: 

compressed  by,  127 
deadness  and  feeling  of  re- 
sistance with,  126 
diminished  amount  of  urine 

with,  407 
displacement  of  liver  bv,  324 
expansion  of  chest  with,  85 
pulse  with,  245 
vocal     fremitus    increased 
above,  158 
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Pleuritic  exudation,  with  compression 
of  lungs,  bronchial  breathing 
from,  147 
exudations,  segophony  with,  159 
encapsulated,  86 
feeling  of  resistance  with,  116 
with  tumors  of  thorax,  129 
friction-sound,  an  extra-pericar- 
dial.  233 
sometimes   heard   when 
there  is  no  inflamma- 
tion, 155 
-sounds  described,  155 

not  to  be  confounded  with 

humming  r&les,  150 
where    most    distinctly 
heard,  155 
Pleuritis,  also  see  Pleurisy,  adhesive, 
vital  capacity  of  lungs  in,  164 
carcinomatous,  161 
diagnosis  by  exploratory  punc- 
ture, 160 
diaphragmatica  shown  by  palpa- 
tion, 103 
differential  diagnosis  from  pneu- 
monia, puncture  in.  160 
exudative,  displacement  of  apex- 
beat  in,  199 
effect  on  liver-dulness,  330 
fixation  of  heart  in,  200 
inspiratory    pressure   dimin- 
ished in,  164 
tympanitic  sound  with,  HI 
weak    bronchial    breathing 
with,  147 
pulse  in.  253 
purulent,  102 
rupture  of  fluid  into  oesophagus, 

296 
septic,  161 
sicca,  1.05 

friction-sound  with,  156 
tenderness  due  to,  101 
with  emphysema,  friction-sounds 
with.  156 
Pleximetor  defined,  104 
double,  of  8eitz,  105 
finger  used  as,  in  percussing  in- 
testine, 812 
hand  as,  how  to  be  held,  119 
-rod,  described,  l.*i5 
use  in  diagnosing  venous  pulse, 

2»;6 
used  in  plejraphonia,  lAO 
I'neuniatonieter,  Waldenburjij's,  164 
Pneumatometry  described,  164 


Pneumonia,  absence  of  cough  a  bad 
sign,  165 
acute  and  chronic,  alveolar  epi- 
thelium in  sputum  of,  177 
and    pleurisy,    differential  diag- 
nosis when  in  left  chest.  307 
asymmetry  of  breathing  in,  91 
bloodv  sputum  of,  169 
bronchial  breathing  in,  146 
caused  by  dust.  21 
chlorides  in  urine  in,  434 
coccus  of,  188 

staining  of,  188 
course  of  temperature  in.  67 
critical  sweat  of,  37 
croupous,  bloody  sputum  in,  170 
crepitant  rales  in.  154 
deadened  resonance  with,  126 
fever  in,  65 
fibrinous  tubes  in  sputum  of, 

172 
loud     bronchial      breathing 

with,  147 
tenderness  with,  101 
tough  expectoration  with,  166 
tympanitic  sound  in  stage  of 
engorgement  and 
resolution,  130 
with,  HI 
Curschmann's  spirals  sometimes 

in  sputum  of,  180 
decided    increase    of  urea  after 

crisis  of.  434 
deglutition,  600 

differential  diagnosis  from  pleu- 
risy, puncture  in,  160 
dyspnoea  in,  95 

effect  on  boundary  of  liver,  329 
extension  of  area  of  heart-souixk 

in.  217 
fibrinous    tubes     in    sputum  of 

croupous,  172 
friction -sounds  with,  l.*>o 
hsemato-jaundice  in,  47 
herpes  facialis  with.  50 
increase  of  urea  in.  433 
increased  vocal  fremitus  with,  \'>> 
lobar,  extent  of  deadening  com  ■ 
sponds  with  lobe  of  lung  in,  U'^ 
lobular,  thickening  and  deaden- 
ing with,  127 
lagging  in,  103 
massive,  dead n ess  and  feeling  of 

resistance  with,  116, 12»> 
non-tympanitic  sound  from  8^l^ 
rounding' tissues.  112 
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Poiaoniiig,  by  mercury  and  lead,  cause 
of  paleness,  41 
cocci  in  mouth  in,  289 
condition  of  teeth  in,  286 
by  nicotine,  effect  on  heart,  201 
by  opium  or  morphine,  Cheyne- 

Stokes  breathing  in,  92 
color  of  skin  in  cases  of,  by  va- 
rious substances,  271 
condition  of  mucous  membrane 

of  mouth  from,  288 
lead,  double   sound  heard  over 

crural  artery  in,  259 
odor  of  breath  in,  value  of,  285 
with  carbonic  acid,  effect  on  color 
of  blood,  270 
PoisoDs  causing  hsemato-jaundice,  47 
corrosive,  hemorrhage  of  stomach 

from  action  of,  362 
effect  of,  upon  the  pupil,  567 
exanthemata  from,  50 
Polarizing   method   for   cjuantitative 

determination  of  albumin,  438 
Poles  of  battery,  how  to  distinguish 

Qoickly,  504 
Polioencephalitis,  choreic  motions  in  ! 

paralyzed  limbs,  535 
Poliomyelitis,  491,  493.  580 

acuta,  chronica,  EaB  with,  524 
ushered  in   by  epileptiform 
spasm,  533 
anterior,  chronic,  520 
arrest  of  growth  of  bone  in,  583 
diminish^  tendon  reflex  in,  500 
Pollotion  from  phimosis.  580 
Polyavthesia  defined,  478 
Polydipsia,  polyuria  with.  406 

to  make  up  loss  of  water,  407 
Polyuria  (diabetes  insipidus),  579 
'  in  hysteria,  579 
when  occurs,  406 
Pons,  454 

ansemic    necrosis  of,    cause   of, 

462 
ataxia  in  lesions  of,  529 
bliKHl  supply  of,  462 
effect  of  lesion  of,  457 
lesiion  in,  effect  of,  456 
motor  cranial  nerves  separate  in, 
4^**5 
Portal  enjjorKement,  hemorrhage  of 
stomacli  in,  362 
vein,  enlargement  of  spleen  in 
occlusion  of,  335 
obstruction    of,  a   cause  of 
ascites,  314 


Portal  vein,  scars  of,  effect  on  consist- 
ence of  liver,  326 
Position,  dorsal,  atalectatic  crepitation 
in,  154 
effect  of  change  of,  on  pericardial 

friction  sounds,  232 
of  body,  effect  on  pulse  in,  235 
in  examining  kidney,  395 
of  patient.  31 

during  inspection,  81 

percussion  of  thorax,  118 
effect  on  heart-sounds,  220 
upon  area  of  dulness  in 
hydropericardium,  20l# 
in  auscultation  of  heart,  211 
in  examining  heart,  206 
variations  of   lung   border   with 
change  of,  125 
Positive  venous  pulse,  systolic,  264 

tracing  of,  265 
Posner,  reference  to,  405 
Posterior  cranial  fossa,  effect  of  lesion 
of,  457 
cutaneous  nerve  illustrated,  487 
roots  of  Rpinal  nerves,  455 
Posture,  change  of,  effect  of.  on  apex- 
beat,  198 
effect  of,  on  area  of  dulneas  in 

exudation.  128 
in  examining  spleen.  336 
Potassium,    io<]iae    of,    urine    after 
taking,  450 
use  of.  in  testing  rapidity  of 
passage  of  food  from  the 
stomach,  354 
Poupart's  ligament,  297 
Predisposing    causes,    effects    of,  on 
chronic  diseases,  21 
of  disease,  21 
Pregnancy,  double  sound  heard  over 
crural  artery  in,  259 
scars  of,  52 
Pressure,  intra-abdominal,  upon  liver, 
319 
intra-cranial,  polyuria  and   gly- 
cosuria with,  579 
on  head  and  vertebra,  pain  from. 

484 
partial  EaR  in  paralysis  from.  525 
sensation  of,  474 
sensibility  of  cranium  to.  466 
-sound  over  large  arteries.  258 
-tone  over  large  arteries.  258 
Presystolic  murmur,  228,  251 
murmurs,  explained,  226 
normal  venous  pulse  in.  263 
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Prerioos  histonr,  what  it  comprises.  20 
Prinuuy  myofMithic  mtrophj,  a  disease 

of  muscle,  493 
Prior,  refereoce  to,  390,  607 
ProfeesioQ,  a  cause  of  disease,  21 
ProeressiTe    muscalar  atrophy,  491. 

493 
cyaoosis  io.  44 
spinal.  EaR  with.  524 
partial  EaB  in.  525 
nuclear  paralysis.  566 
paralysiii.  contracted  pupil  with, 
566 
diminution    of   temperature 

with,  575 
fever  with,  575 
mal  perforant.  582 
mydriasis  in,  566 
reflex   rigidity  of  pupil  not  fre- 
quent in,  567 
Propeptone,  rare  in  urine,  439 

test  for,  353 
Prussic  acid  poisoning,  odor  of  breath 

in,  285 
Pseudo-bulbar  paralysis,  548 
•crisis  of  fever,  67 
-hypertrophy,  493 
of  muscles,  490 

how  recognized,  494 
-leuksemia,  41 
Psoas  abscess,  pain  in  inguinal  region 

from,  309 
Psychical  condition  of  patient,  31 
disturbances,  585 

of  respiration.  83 
P*ycho-motor  tract,  452 
Psychoses,  acetonuria  in,  448 
catalepsy  with  certain,  536 
increased  secretion  of  saliva  in, 
577 
Ptomaines,  connection  between,  and 

cystin.  432 
Ptosis,  563 
Ptyalism,  288 

Puerile  breathing  described.  142 
Puerperal  fever,  peptonuria  with,  439 
patients,  lactose  in  urine  of,  447 
period,  a  cause  of  disease,  22 
pysemia,  retinal  hemorrhage  in, 
602 
streptococcus    pyogenes    in, 
603 
Pulmonary  artery,  aneurism  of.  255 
heart-sounds,  both   strengthened 

from  shrinking  of  lungs,  218 
hemorrhage  described,  170 


Pulmonary  insofficiency,  194,  195 
phthisis.    See  TabeffcaloBis 
semilunar  murmur,  where  heard, 
224 
j         stenosis,  194 

murmur  of,  where  heard.  2:25 
weakening     of     pulmonary 
second  sound  in.  219 
J  Pulsating  atfections.  difficult  to  dis> 
tinguish  from  apparent  enlarge- 
ment  of  heart,  210 
splenic  tumor.  wi:h  aortic  insaf- 
i  ficiency.  335 

Pulsation,  epigantric,  302 

near  heart  in  empyema.  204 
Pulsations  at  base  of  heart,  203 
Pulse,  absence  of,  243 

affected  by  external  temperature, 
235 

by  position  of  body.  235 

a  measure  of  the  work  of  left  ven- 
tricle, 218 

arterial,  at  the  spleen,  rare,  257 

auscultation  of,  257 

bulbar,  jugular  sound   with,  in 
tricuspid  insufficiency,  268 

capillary,  256 

diagnostic  value  of,  251 

dicrotic,  tracing  of,  247 

different  forms  of,  242 

double   murmur  with  large  and 
quick,  259 

effect  of  sleep  upon,  235 
of  meals  upon,  235 

equal,  236 

felt  later  than  heart  systole,  204 

filiform  trembling,  243 

frequent,  when  occurs,  238 

hard,  not  to  be  confounded  with 
arterial  sclerosis,  244 

importance  of,  in  pericarditis,  209 

increased  frequency  of,  in  fever, 
60 

in  crises,  63 

in  pysemia.  69 

intermittent.  236,  241 

irregularity  of  volume  of,  241 

its  value  in  febrile  diseases,  253 

method  of  observing,  235 

negative  venous,  267 

of  no  value  in  distinguishing  sys- 
UA'ic  and  diastolic  murmurs,  226 

pathological  frequency  of,  2*17 

phenomena  of,  in  neuroses,  r)77 

quality  of,  236,  241 

quickening  of.  in  vomiting,  359 
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Pulse,  radial  examination  of,  234 

felt  between  the  time  of  first 
and  second  sounds  of  heart, 
212 
in  aneurism  of  aorta,  254 
value  of,  in  pericarditis,  202 
in  showing  work  of  heart, 
202 
relation  of,  to  temperature  not 

constant,  61 
rhythm  of,  236 
size  of,  not  shown  by  sphygmo- 

graph,  250 
slow,  in  jaundice,  47 

then  faster,  with  albuminuria, 

441 
when  occurs,  237 
sphvgmographic  tracing  of,  ex- 
plained, 246 
symmetry  of  radial,  245 
tracing  of,  with  temperature,  236 
unequal  in  symmetrical  vessels, 

significance  of,  257 
value  of,  in  showing  beginning 

complications,  253 
variation  of  its  frequency  with 

age,  234 
variations  of,    affected   by  sex, 

235 
venous,  described,  263 

difierential  diagnosis  of,  266 
want  of  rhythm  of,  241 
wire,  244 
Pulsus  alternans,  202.  243 
bigeminus,  241,  243,  252 

tracing  of,  250 
celer,  253 

tracing  of,  248 
deficiens,  241 
dicrotus.  243,  244 
dunis,  244 
incidens.  252 
inequalis,  tracing  of,  250 
intercidens.  243,  244 
intermittens,  241 
magnus,  244 
mollis,  244 
paradoxus,  243,  263 
tardus,  244 

tracing  of.  249,  250 
vacuus.  244 
Pulvinar  of  optic  thalamus,  cfiect  of 

lesion  of,  on  vision,  460 
Puncture,  explorative,  use  of,  130 
exploratory,  of  heart,  234 
of  liver,  326 


Puncture,  variations  of  pressure  dur- 
ing, in  subphrenic  and  pleural 
cavities,  317 
Pupillary  reflex.  496 
Pupils  always  dilated  in  djapnoea,  99 
as  affected  by  poisons,  567 
changes  of,  566 
contraction  of,  568 

during  accommodation,  diag- 
nostic significance  of,  568 
dilatation  and  contraction  of,  with 

migraine,  483,  563,  566 
hemianopsic  rigidity  of,  571 
inequality  of,  and  conditions  in 

which  It  occurs,  567 
reaction  of,  in  hysterical  spasms, 

534 
reflex  changes  in  size  of,  567 

rigidity  of.  567,  587 
size  of,  affected  by  d^ree  of  illu- 
mination. 566 
Purpura  hemorrhagica,  51 
Purulent  exudation,  examination  of, 
161 
in  sputum,  167 
sputum  described,  169 
odor  o^  171 
peptone  in.  190 
white  blood-corpusclcs  in,  176 
stools,  when  occur,  376 
Pus  in  urine  gives  a  small  amount  of 
albumin,  435 
makes  it  turbid,  412 
when  occurs,  419 
vomiting  of,  364 
Pustule,  malignant,  21 
Pysemia,  cutaneous  hemorrhage  in.  51 
enlargement  of  spleen  in,  335 
hsemato-jaundice  in.  47 
herpes  with,  50 
intermittent  fever  in,  69 
pulse  in,  239 
rash  resembling  scarlet  fever  io. 

50 
retinal  hemorrhages  in,  602 
staphylococcus  pyogenes  in.  603 
streptococcus  pyogenes  in,  603 
sweat  in,  37 
Pyelitis  calculosa.  398,  433 

stoppage  of  one  ureter  by,  40«) 
Pyelonephritis,  hyaline  casts,  peculiir 

form  with,  423 
Pyloric  stenosis.  348 

a  cause  of  diminished  voloa^ 

of  abdomen,  309 
diagnosis  of,  303 
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pyloric  stenosis,  effects  of,  345, 346 

obstipation  with,  369 
Pylorus,  demonstration  that  it  docs 
not  close.  302 
in  distention  of  stomach,  301 
position  of,  298,  299 
scari  and  hypertrophy  of,  303 
separation  or  fluid  and  solids  at, 
343 
i^onephrosis,  lipuria  in,  447 

palpation  of,  395 
Pyo-pneumocardium,  metallic  splash- 

ing  with,  233 
iVwmidal  tract,  452,  454,  455,  456, 
492,  500 
above   the  oblongata,  affec- 
tion of,  548 
injury  of,  457 
in  the  spinal  cord,  EaR  not 

present  in  lesion  of,  525 
lateral,  how  found,  455 
lessened  excitability  in,  with- 
out EaR,  525 
part  in  skin  reflex,  496 
spasms  from  irritation  of,  530 
tonic  spasms  in  lesion  of,  532 
rosis  hydrochlorica,  357 
yuria,  due  to  strangulus  gigas,  425 


QUALITATIVE     excitability    of 
^oj      nerves  and  muscles,  516,  518 

Quality  of  contractions,  depends  upon 
the  relation  of  the  nerve  to  the 
skin,  504 
of  pulse,  236 
of  sound,  terms  for,  108 
Quantity  of  expectoration,  168 
Quincke,  reference  to,  161,  267,  271, 

277,  575 
Quinsy  (abscess  of  tonsil),  290 


RACHITIS,  diminution   of  phos- 
phates in  urine  in,  435 
Eadiai  artery,  abnormal  course  of,  242 
nerve,  electrical  examination  of, 
511 
faradic  examination  of,  512 
illustrated,  486 
muscles  supplied  by,  exami- 
nation of^,  515 
paralysis  of,  from  compres- 
sion, 487 
in  axilla,  488 


Radial    nerve,  small  cutaneous  fila- 
ments  to  dorsum  of  fore- 
arm, 485 
pulse,  asymmetry  of,  245 
diagnostic  value  of,  251 
simultaneous  on   two  sides, 

236 
sphygmographic   tracing  of, 
explained,  246 
Railroad  neuroses,  narrowing  of  field 

of  vision  in,  569 
Rdles  acquire  a  metallic  tone,  148 
bubbling,  154 
crepitant,  defined,  154 

sign  of  capillary  bronchitis, 
152 
dry,  explained,  149 
elasticity  of  thorax  in  children 

cause  ringing,  153 
humming,  hissing,  whistling,  so- 
norous, sibilant,  149 
loudne^^H  of,  explained,  152 
metallic,  150 

moist,  explained  and  when  occur, 
151 
not  to  be  confounded  with 
friction  sounds,  155 
palpation  of,  100 
removed  by  coughing,  149 
ringing,  in  thickening  of  lungs, 

152 
sounds  are  rarelv  to  be  felt,  155 
the  substances  which  cause,  165 
toneless,  146 
various  sizes,  152 
Reaction  of  degeneration  (EaR),  490, 
491,  492,  493,  518 
complete  and  partial,  519 
course  of,  520 
diagrammatic  representation 

of,  520 
diseases  which  are  excluded 

when  it  is  present,  525 
distinct  symptoms  of,  587 
mixed,  525 
partial,  525 
significance  of   its  absence, 

525 
varieties  of,  523 
when  occurs,  524 
wanting,  525 
variations  of,  403 
of  expectoration,  168 
of  urine,  generally  acid,  403 
quality  o^with  galvanic  current, 
605 
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B^umar,  thermometric  scale,  57 
Records  of  cases,  keeping  of,  24 
Recti    muscles,    intestinal    peristal- 
sis seen  when  they  are  separated, 
310 
Rectum,  odor  of  stool  in  ulceration  of, 
372 
pain  at  stool,  in  various  diseases 

of.  370 
palpation  of,  311 
tumors  of,  examination  for,  311 
Rectus   abdominis    muscle,    dulness 

over,  323 
Recurrent  fever,  defined,  70 

enlargement  of  fever  in,  324 
microorganism  of,  found  in 
blood,  281 
nerve,  compression  of,  296 
effects  of  paralvsis  of,  538 
paralysis  of,  from  pressure, 

599 
pressure  upon,  255 
paralysis,  results  of,  598 

what  a  symptom  of,  600 
spirals.  281 
Red  Dlood-corpuscles,  alterations  in 

size  and  form  of,  276 
changes  in  the  number 

and  character  of,  273 
decomposition  of  a  cause 

of  jaundice,  46 
increase  of   chloride  of 
sodium-  in  urine  from 
destruction  of,  434 
in  sputum,  176 
nucleated.  279 
number    of   in   a  cubic 
millimetre    of   blood, 
275 
seldom  found  in  vomit, 

365 
size  of,  276 

variation  in  number  of, 
271 
Redness,  local,  when    phvsiological, 

42 
Reflector,  Tiirck's,  for  examining  the 

larynx.  589 
Reflex,  abdominal,  increase  of,  in  in- 
tercostal neuralgia,  496 
unilateral  absence  of,  587 
arc,  constituents  of,  500 
biceps,  499 

-tendon,  498 
bone,  absence  of,  in  bulbar  paral- 
ysis, 500 


Reflex  bone  present  in  paralyais  of 
fieusial  tract,  500 
changes  in  size  of  pupils.  567 
choking,   absence  of,  in  bulbar 

paralysis,  496 
cough  165 

cremaster.  defined,  495,  496 
fascial.  497.  499 
increased.  496 

manifestations  of  muscles.  488 
may  be  absent.  496 
patellar,  increased  tonus  of  quad- 
riceps disturbs  the,  498 
name  for  absence  of.  499 
synonyms,      defined,      how 

tested,  498 
tendon,    always    present    in 
health,  499 
pectoral  is,  499 
periosteal,  497 

pharyngeal,  absence  of,  in  hys- 
teria, 497 
and    bulbar    paral- 
ysis, 496 
pupillary,  496 
rigidity  of  pupils,  567.  587 
skin,  defined,  now  tested.  495 
increased   by  excitability  of 

anterior  horn,  496 
mechanism  of,  496 
sole  of  foot,  495 
spinal  centres,  455 
suppression  of  urine,  408 

from  echinococcus.  425 
tendo-Achillis,  and  foot-phenom- 
enon defined,  how  tested,  sig- 
nificance of,  499 
tendon,  493 

an  attendant  phenomenon  of 

spasm.  494 
diminished  in  spinal  progres- 
sive muscular  airophv, 
500  ^ 

in  tabes  dorsal  is   (very 
important),  500 
illustration  of  mechanism  of 

explained,  500 
increase  and  diminution  of, 
goes      parallel      with 
tonus.  500 
of,  in  cerebral  paralysis, 

500 
in  primary  degeneration, 

500 
in  secondary  degenera- 
tion, 500 
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-^i^ez  tendon,  increase  of,  in  spastic 

spinal  paralysis,  500 
in  spinal  paralysis  from 
disease   of  pyramidal 
tract,  500 
increased  in  hysteria,  500 
in  strychnia  poisoning, 

600 
in  tetanus,  500 
in  the   phenomenon  of 
paradoxical     contrac- 
tions, 527 
mixture  of,  and  direct  mus- 
cular irritation,  501 
of  upper  extremities,  499 
when  diminished  or  lost,  500 
when  increased,  500 
flexes,  bone,  500 
cutaneous  and  tendon,  diagram 

of,  497 
predominant  ones  in  arm  and  leg, 

500 
seat  of  skin  and  tendon,  528 
skin,  not  so  important  an  aid  in 
diagnosis  as  tendon  reflexes,  498 
tendon,  aid  in  diagnosis,  498 
and  skin,  seat  of,  528 
importance  of,  497 
section  on,  495,  497 
Regional  difference  of  thoracic  sounds, 

125 
Relapsing  fever,  critical  sweat  in,  37 
hectic  with,  69 
leucocytosis  in,  278 
Belative  deadness  of  sound,  108 

heart-,  liver-,  8pleen-deadneas,327 
liver  dulness,  327 

variation  in  location  of,  332 
Relaxed  lung  tissue,  tympanitic  sound 

with,  112,  130 
Remission  of  temperature,  62 
Remittent  fever,  62,  65,  70 

in  other  febrile  diseases,  68 
range  of  temperature  of,  62 
vomiting,  an  early  symptom 
of,  358 
Remittent  typhus  fever,  hectic  with,  69 
Renal  calculi,  398 

accompanied    by   chill    and 
fever,  64 
colic,  vomiting  in,  358 
engorgement,  hsematuria  in,  418 
epithelium  in  urine,  forms  of,  and 

diagnostic  value  of,  421 
sand,  433 
Rennet  ferment,  343 


Rennet-zymogen  test  for,  353 
Residence,  place  of,  cause  of  disease, 

21 
Residual  urine,  causes  of,  408 

not  normal,  408 
Resistance,  electrical,  as  affected  by 
the  angle  of  entrance  of  the 
current,  504 
inversely  proportional  to  cross 

section  of  electrode,  502 
of  skin,  important  point  re- 
garding its  increase,  503 
feeling  of,  109 

over  hepatized  lung,  126 
power  of,  33 

sensation  of,  described,  116 
Resonance,    deadened,   when    devel- 
oped, 126 
Resorcin,   test  for  muriatic  acid  in 
stomach,  351 
urine  after  taking,  451 
Respiration.     Also  see  Breathing, 
anomalies  of,  89 
change  of  sound  in,  113 
effect  of.  on  apex-beat,  198 
forced,  97 

in  dyspnoea,  96 
how  palpated,  103 
increased,  a  cause  of  dyspnoea,  93 
frequency  of,  in  fever,  60,  94 
in  crisis,  63 

in  relation  to  form  of  thorax,  81 
interference  with  during  an  at- 
tack of  epilepsy,  533 
irregular,  83 
larynx  during  quiet,  592 
motions  of.  81 
normal,  81 

described,  82,  141 
quiet,  heart  dulness  in,  206 
relation  of,  to  amount  of  urine,  401 
sighing,  92 
symmetrical,  83 
tumors  of  kidney  do   not  move 

with,  395 
tjpes  of,  83 
Respirations,  number  of,  82 
Respiratory    apparatus,   disturbances 
of,  in  nervous  diseases,  575 
centre,  457 

disturbance  of,   in   Cheyne- 

Stokes  breathing,  93 
irritation  of,  in  fever,  94 
displacement  of  stomach,  303 
motions,  effect  upon   circulation 
in  jugular  veins,  262 
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Respiratory  movemeDts  of  thorax,  pal- 
pation of,  100 
palpation  of,  102 
muscles,  dyspnoea  from  paralysis 

of,  576 
organs,  cough  as  a  sign  of  disease 
of.  165 
disease  of,  perspiration  in,  37 
sound,  metallic,  13d 
sounds,  pathological,  144 
Restlessness  from  ursemia,  440 
Retentio  alvi.  370 

from  paralysis  of  abdominal 
muscles.  578 
Retention  of  urine,  400,  408,  579 
Retina,  electrical  reaction  of,  571 
embolus  of  the  central  artery  of, 
562 
Retinal  apoplexy,  a  forerunner  of  cere- 
bral hemorrhage,  601 
arteries,  pulsation  of,  when  occur, 

602 
artery,  emboli  of  the  central,  a 
forerunner  of  cerebral  embolism, 
601 
Retinitis  in  syphilis  of  the  brain,  562 

syphilitica,  601 
Retraction  of  apex  of  lung  in  tuber- 
culosis of,  127 
of  lung,  increases  area  of  heart 

dulness,  209 
of  lungs,  measurement  of  thorax 
in,  163 
tympanitic  sound  with,  112 
Retro-peritoneal  glands,  enlargement 

of,  340 
confounded  with  aortic 
aneurism,  341 
-pharyngeal  abscess,  290 

a  cause  of  cyanosis,  43 
Reynolds,  reference  to,  448 
Rhachitis,  464 
forms  of,  88 

how  distinguished   from  hydro- 
cephalus. 464 
Rheumatic  facial  paralysis,  491 

disturbance  of   hearing 

with,  572 
partial  EaR  with,  525 
paralysis,  EaR  with,  524 
Rheumatism,  articular,  recurrence  of, 
22 
chronic    articular,    phosphaturia 
in,  432 
pain  in  spine  with,  483 
inherited,  20 


Rheumatism,  intercostal  neuralgia  not 
to  be  confounded  with,  484 
occasionally  slow  pulse  in,  237 
of  chest-muscles,  pain  in,  101 
of  thoracic  muscles,  rapid  breath- 
ing in,  94 
peptonuria  with  acute,  439 
perspiration  of,  38 
sequelsB  of,  22 
simulation  of,  19 
Rhonchi,  metallic  sound  with,  136 
sibilant,  149 
sonorous.  151,153 
Rhubarb,  color  of  urine  after  taking, 

411,  450 
Rhythm  of  breathing,  anomalies  of,  91 
of  heart-sounds  described,  212, 

213.  220 
of  pulse,  236 

tracing  of,  250 
Ribs,  character  of  in  phthisical  thorax, 
84 
deformity  of,  82 
form  of,  81,  82 
fracture  of,  diagnosis  of,  102 
how  counted,  77 
in  emphysematous  thorax,  83 
markedly  bowed,  deadened  sound 

over,  114 
pain  in  disease  of.  101 
rapid  breathing  in  fracture  of,  94 
sharply  bowed,  causes  deadening 
of  sound  over,  126 
Rice-water  stools  defined,  374 

vomit,  in  Asiatic  cholera,  de- 
scribed, 361 
Richardson,  reference  to,  246 
Riegel,  reference  to,  153. 173, 182.  246. 

250,  264,  265 
Riess,  reference  to,  208 
Rigidity  of  paralysed  muscles.  494 
Rigors,  in  abscess  of  liver,  326 
Risus  sardonicus,  tonic  spasm  of  face, 

532 
Rod-plexi meter  percussion,  317 
described.  135 
metallic  sound  with,  112 
use  of,  306 
Rolando,  fissure  of,  illustrated,  466 
Romberg's  symptom,  480 
Rosenbach's  te^t  for  bile  in  urine, 

442 
Roseola,  49 

Round   worms,  described  and  symp- 
toms of,  380 
in  vomit,  364 
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SabbreTiation  for  SMveaung,  closare 
J    of  current,  506 
Saccharomyces  in  diabetic  urine,  428 
Sahli,  reference  to,  230,  269 
Salicylic  acid,  urine  after  taking,  450 
Saliva,  acidity  of  stomach,  stimulates 
secretion  of.  346 
coloring  matter  of  bile  in,  46 
diminished    in  facial    paralysis, 

578 
increased  secretion  of,  when  oc- 
curs, 577 
nerve  presiding  over  secretion  of, 

484 
various  conditions  of,  287 
when  diminished,  289 
Salivary  glands,  examination  of,  288 
Salivation,  description  of,  288 
Salkowski,  reference  to.  172, 181,  434, 

445 
Salol,  broken  up  in  the  intestine,  made 
use  of  to  determine  rapidity  of 
passage  of  food  from  stomach, 
354 
urine  after  taking,  451 
Salzer,  reference  to,  125 
Sanger,  reference  to,  398 
Santonin,  color  of  urine  after  taking, 
411 
effects  of,  not  to  be  confounded 
with  jaundice,  45 
Santorini,  cartilage  of.  591,  592 
Sarcina  in  urine  of  alkaline  fermenta- 
tion, 428 
pulmonalis,  in  sputum,  184 
ventriculi  described,  366 
in  vomit,  365 
Sarcoma  of  kidney,  palpation  of,  395 
of  larynx,  597 
of  lung,  deadened  sound  over, 

127 
of  peritoneum,  315 
of  skull-wall,  465 
Satyriasis,  472 

Scale  of  Fleischrs  haemometer,  272 
Scanning  speech,  548 
Scapula,  paralysis  of  the  muscles  at- 
tacned  to,  541 
percussion  note  over,  120 
position  of,  82 
Scapular  line,  77,  333 
Scarlet  fever,  49 

ecchymosis  in,  51 
enlargement  of  spleen  in,  334 
epileptiform    convulsions  in 
the  beginning  of,  533 


Scarlet  fever,  glycosuria  in.  443 

hsemoglobin  in  urine.  411 

mulberry  tongue  in,  287 

recurrence  of,  22 

red  skin  of,  41 

sequelse  of,  22 

slow  pulse  in  nephritis  of,  237 

value   of   pulse  in  showing 

complications  of,  253 
vomiting  in,  358 
Scars,  52 

in  larynx,  causes  of,  596 
on  tongue  due  to  syphilis,  288 
Scherwald,  reference  to,  159,  434 
Schizomycetes  in  mouth,  289 
in  vomit,  365 

pathogenic,  section  on,  389 
the  only  microorganism  found  in 
blood',  280 
Schleroderma,  on  thorax,  effects  of, 

91 
Schreiber,  reference  to,  346,  357 
Schulte,  reference  to,  524,  525,  582 
Scintillations  with  migraine,  483 
Sclerosis,  multiple,  allochiria  in.  478 
vertigo  in.  472 
of  arteries,  cause  of  hypertrophy 
of  heart,  196 
Scoliosis,  467 
described,  ^% 

from  paralvsis  of  erector  trunci, 
539 
Scorbutus,  cocci  in  mouth  in,  289 
condition  of  teeth  in,  286 
cutaneous  hemorrhages  in,  51 
hematuria  in,  417 
peptonuria  with,  439 
Scotoma,  central,  in  alcohol  and  to- 
bacco amblyopia,  569 
Scrofula,  caries  of  petrous  bone  in,  572 
chronic  catarrn  a  sign  of,  74 
nutrition  i>o()r  in,  575 
Scrofulosis  indication  of  tuberculosis, 
22 
scars  of,  52 
Scybala,  diagnosis  of,  310 
Sebacic  acid,  odor  of,  in  vomit,  366 

of  stool  in  infantile  diar- 
rhoea, 371 
Secretion  of  gastric  juice,  threefold 

importance  of  knowledge  of,  342 
Sediment,  kinds  of,  in  urine,  and  sig- 
nificance of,  402 
Sediments  in  urine,  in  inflammation 
of  urinary  tract,  419 
urinary,  of  organic  bodies,  416 
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SeelegmCiller,  reference  to,  485,  496 
Seitz,  reference  to,  105, 148 
Self-consciousness  during   attack  of 

spasm,  530 
Semen,  involuntary  discharge  of,  in 

attacks  of  epilepsy,  534 
Semilunar  valves  cause  d  iastolic  sound, 

218 
Senator,  reference  to,  177,  405 
Senile  .dementia,  mixed  aphasia  and 

amnesia  in,  555 
Senna,  color  of  urine  after  taking,  411, 

450 
Sensation  of  movements  defined,  474 
Sense  of  heat  and  cold,  how  tested,  475 
of  pressure,  474 

of  space  defined,  how  tested,  474 
of  touch,  how  tested,  473 
Senses,  organs  of,  561 

special,  centres  and  tracts  of,  460 
Sensibility,  deep,  459,  473 

part  in  coordination,  528 
part  taken  hy,  in  recognizing 

the  form  of  bodies,  481 
section  on,  479 
disturbances  of,  section  on,  472 
local  manifestations  of  disturbed, 

478 
of  skin,  473 

use  of,  in  recognizing  form  of 
bodies.  481 
superficial,  part  of,  in  coordina- 
tion, 528 
to  chanjfes  of  temperature  pre- 
vented, 478 
to  pain,  how  tested,  576 

increase  of,  478 
tract  of,  459 
Sensitiveness  of  vertebral  column  to 

pressure,  467 
Sensory  aphakia.  552 

condition  of  the  hearing  must 
be  determined  in,  573 
cutaneous  nerves,  distribution  of, 

484 
tract,  blood-supply  of.  462 
section  on,  459 
Sepsis,  enlargement  of  spleen  in,  335 
rash  resembling  scarlet  fever  in, 

50 
retinal  hemorrhage  in,  562 
Septic  hemorrhage  of  kidney,  haema- 

turia  with,  417 
Sequelae,  22 

Serous  sputum,  a  peculiarity  of  oedema 
of  the  lungs,  169 


Serous  sputum  described.  169 
Sex,  variations  of  pulse  from,  235 
Sexual  diseases  concealed,  19 
Seyler,  reference  to,  190 
Shaking  spasm,  531 
ShattucK,  reference  to,  282 
Shoemaker's  breast,  cause  of,  89 
Shoulder,  nerves  of,  485 
Shrinking  of  one  side,  86 
Sibilant  r&les,  149 
Sibson's  furrow  defined.  76 
Sieveking's  seethesiometer,  use  of,  474 
Sighing  respiration,  92 
Sight,  place  of,  in  faculty  of  writing, 
550 
tract  of.  460 
Silver,  nitrate  of,  deposit  of,  49 
Simon,  reference  to,  398 
Simulation  of  disease.  19 
Singultus,  defined,  540 
Sinus  of  peritoneal  cavity,  position  of, 
299 
phrenico-coetalis,  80 
Situs  inversus  viscenim,  193 

position  of  liver,  331 
Size  of  body,  relation  to  lung  capacitv, 
164 
of  communicating  opening,  effect 
upon  pitch  of  sound,  109 
Skeleton,  deiormity  of,  effect  on  chest, 

88 
Skin,  appearance  of,  over  the  abdo- 
men when  latter  is  distended, 
313 
bronze,  48 
color  of,  38 

as  affected  by  state  of  blood, 

271 
characteristic  in    some   dis- 
eases, 41 
cutaneous    hemorrhages    in,    in 

jaundice,  57 
deep  disturbance  of  nutrition  of, 

in  diabetes  mellitus,  579 
diagnostic  value  of  its  appearance, 

49 
disturbance  of,  section  on  nervous 

relation  of,  581 
effect  of  thickness  of,  on  conduc- 
tive resistance  of,  612 
emphysema  of,  55 

weakens  apex-beat,  201 
examination  of,  39 
glassy,  581 
hemorrhages  of.  51 
in  cases  of  poisoning,  271 


8kiD  iMpeciMi  ot 
oooditiosof 
natritioa  oC  9S 
CBdenia  of.  im 


of  £i€e,  drofWTof 
fim  in.  4#4i' 

redoeat  oC  41 

reflex,  defined,  horn  toSed.  45^ 
incraMd  br  exchabQitj  of 


flMcfaAnisai  of,  496 
■cat  of,  .S2$ 
leflexea.  hoc  to  impoftaat  aid  in 
dii^niotift  aa   teodoi 
4«« 
•eosibilitT  in.  {lait  in 
tion.  4^,  527 
use  of.  in  recognizing  the  form 
of  bodies.  4^1 
state  of.  daring  a  chill,  62 
Tarioas  coaditioos  of,  36 
Skoda,  fundamental   tentenceB  from. 
109 
reference  to.  104,  la^,  152, 191. 199 
Skull,  asrmmetrr  o(^  form  of,  455 

examination  o(^  463 
Sleep,  effect  of,  on  pul«e,  2S5 

paraljsLs.  543 
SmaUpox,  49.     Also  $te  Variola, 
cutaneous  hemorrhage  in,  51 
enlar^ment  of  spleen  in,  335 
infectious  in  utero,  20 
larTDX  in.  75 

leucio  and  tTrosin  in  urine  of,  432 
8car»  of,  52 ' 
Tomiting  in,  *i^ 
Smegma  bacillus,  400 
Smell,  section  on  sense  of,  461 

testing  the  sense  of,  573 
Smothered  sound,  108 
Snellen's  plates  for  testing  vision,  568 
Sodium,  chloride  of,  in  urine.  434 
Softening  of  pons  or  oblongata,  efiect 

of,  457 
Sole  of  the  foot,  reflex  of,  how  elicited, 

495 
Sommerbrodt.  reference  to,  246 
Somnolence  defined.  470 

from  unemia,  440 
Sopor  defined,  470 

Sound,  abnormally  loud  and  deep  per- 
cussion, where  occurs,  11^5 
Biermer's  change  of,  described, 
136 


^^KimuMMiiy  oC  ok  nglit  aftd  left 

sde»of  CJMHC  121 

Fr^cdretch's    dktage  of  r«i|Mra- 
tctrr.  deSneo.  113 
desi-Tiiwd.  ISS 
i»iir>i3al  diJerpncBS  ot  15i> 
Hie.  de£ned.  112 
iss  C7ack«d<poc«  1^> 
normal,  orer  lungsi,  traeliea^  and 

larrnx,  119 
of  failing  drops.  153 
qualities  oC  terms  for.  1«>S 
recsaL  use  of.  311 
re?i<>nal  difTerences  of.  120 
Wl!liam»*s  tracheal  change  of.  121 
Wintrich's  change  of  described, 
111 
explained,  and  when  oc- 
curs 13$ 
Sounds,  centre  for  ix>nception  of.  557 
intellectual  perception  of,  552 
qualities  of.  explained,  li^ 
Space,  conception  of.  test  for.  4^1 

complementarv.  192 
Spasm,  active,  of  paralvzed  muscles, 
494 
of  muscles  of  speech.  548 
of    thoracic    muscles,    dyspnoea 

fnmi.  9r» 
sensation  of.  of  muscles,  479 
define*!.  4^0 
Spasms.     Also  f^r  ConvuUions. 
defined, 530 

fn)in  intt»stin:U  parasites.  578 
hysterioal.  '>^7 
voluntary  niusole:»,  ">:><> 
Spastic  paralysis.  4'.»2 

contnuture  aftor.  49r> 
pseudo-paralysis.  4iM 
spinal  paralysis,   flexion  of  l\v>t 
with.  iyXy 
incre:ise  of  tendon  reflex 
in.  :h)0 
Special  senses,  centres  and  tracts  of, 

4h0 
Specific  gravity  of  urine,  diagnostic 

value  of,  41. 'I 
how  measured.  40;? 
if  high,  sugar  probably 

prt»sent,  44 li 
in  disease,  112 
relation  of  color  to.  408 
Spectroscopic  examination  of  blood, 

270 
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Spectroscopic  examination,  value  of, 
271 
urine,    for    methsemoglobin, 
442 
Bpectrum    analysis,  quantitative   for 
determining  amount  of  hsemoglobin 
in  blood.  272 
Speech,  an  acquired  faculty,  549 

-centre,  motor,  interruption  of, 
658 
location  of,  555 
difficulty  of  in  bilateral  paralysis 

of  the  sofl  palate,  538 
disturbances  of,  548,  549 
how  acquired,  549 
in  paralysis  of  soft  palate,  537 
place  of  hearing  in,  550 
right  hemisphere  has  nothing  to 
do  with,  555 
Spheno  palatine  ganglion,  461 

supplies  the  soft  palate, 
537 
Spermatic  nerves,  illustrated,  487 
Spermatorrhoea,  421 
Spermatozoa,     in    urine,     diagnostic 

value  of,  421 
Sphincter   vesic®,  spasm  of,  due  to 

echinococcus,  425 
Sphygmograph,  pathological  forms  of 
pulse  shown  by,  247 
tracing  of  radial  pulse  explained, 
246 
Sphygmomanometer,  use  of,  245 
Spinal  column,  curvature  of,  effects  of, 
87 
diminished  mobility  of,  467 
section  on,  467 
sensitiveness  to  pressure,  467 
cord,  cervical,  diminution  of  tem- 
perature in  injuries  of, 
575 
injury    to,    fever    with, 


575 


difficultv  of  local  examina- 
of,  463 

disease  of,  feeling  of  constric- 
tion about  thorax  in,  482 

diseases  of,  diagnosis  of,  586 

£aR  not  present  in  paralvsis 
from  lesion  of  pyramidal 
tract  in,  525 

incontinentia  alvi  in  disease 
of.  370 

increased  irritability  of,  in- 
creased tendon  renex  with, 
500 


Spinal  cord,  lessened  excitability  in, 
without  EaB,  525 
lumbar,  residual  urine  in  dis- 
eases of,  408 
lympho- sarcoma  of,  hemial- 

bumose  in,  439 
relation  of,  to  spinal  column 

described,  468 
spasm  from  irritation  of  the 
anterior  horns  of,  530 
curvature,  82 

irritation,  pain  in  spine  with.  483 
tenderness  of  vertebrae  with, 
467 
paralysis,  above  the  anterior  horn, 
characteristic  sign  of,  494 
from    disease    of   pvramidal 
tract,   increase   or    tendon 
reflex  in,  500 
spastic,  dorsal  flexion  of  foot 
with,  535 
progressive  muscular  atrophy,  di- 
minished   tendon 
reflex  in,  500 
fibrillary       contrac- 
tions with,  532 
Spine,  pain  in,  various  causes  of,  483 
Spinning-top,  noise  of,  128 
Spirals,     Cnarcot-Leyden's     crystals 
upon  and  in,  182 
Curschmann's,  illustrated,  178 

described,  179 
Finkler-Prior's.  390,  607 
in  sputum  of  croupous  pneumonia, 
173 
of  pneumonia,  175 
Spirillum  recurrens  in  hemorrhage  of 

kidney,  427 
Spirochseta  in  mouth,  188,  289 
Spirometer,  Hutchinson's,  164 
Spirometry  described,  163 
Splashings  in  intestine,  312 
Spleen,  adjacent  to  fundus  of  stomach, 
299 
anatomy  of,  332 
arterial  pulse  at.  rare,  257 
auscultation  of,  339 
boundaries  of,  336 
consistence  of,  335 
-deadncss  illustrated,  304,  337 
diseases  in  which  it  is  enlarged,  334 
-dulness,  enlargement  of,  difficul- 
ties in  determining,  339 
enlarged,  causes  projection  of  left 

hypochondrium,  334 
enlargement  of,  diagnosis  of,  339 
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Spleen,  enlargement  of,  dne  to  venous 
engorgement,  260 
effect  of,  on  form  of  chest,  86 
from    venous    engorgement, 

261 
makes  the  half-moon-shaped 
space  smaller,  306 
examination  of,  332 
form  and  surface  of,  335 
infarction  of,  cause  of   enlarge- 
ment, 335 
inspection  of,  334 
-kidney  angle,  393 
leucocytosis  in  inflammation  of, 

270 
location  of  illustrated,  321 
-lung  angle,  338 

defined,  333 
measuring  the,  337 
mobility  of,  335 
palpation  of,  334 
pathological  relations  of,  338 
percu^ision  of,  336 
portion  that  is  parietal,  333 
position  of,  79 

illustrated.  33:) 
relation  to  colon,  336 
to  diaphragm.  :332 
to  lung,  3:^3 
size  of,  in  various  diAeaseff,  335 
tenderness  of,  diseases  in  which  it 

occur:},  335 
topograph V  of,  332 
tumor  of,  :X)6 

not  diagnosticated  from  per- 
cu.i8ion  alone,  '^^iS 
wanderini^,  described,  'i-'^i 

ditferentiai  diagnrii*ij*  of,  3'/7 
when  it  can  be  felt,  :^'/4 
8pl  en  ic  aniemia,  en  iargemen  t  of  a  pleen 

in,  335 
Sponge,  hot,  use  of.  in  tesitinjr  ^ni^i- 

bility  of  spinal  column.  ¥>•* 
Sputum.    charact*^r    of.    m\*r.     T**i*'T' 
encf*  to  <^rtAin  briir.  <\.**".i.*^.-* 

chemical  examination  of  \yf 
crystals  in.  174 
defined.  1*57 
fibrinoo*  tu^y^  in    \7l 
importance  oi*:i.\r»\ .  r. .  r,r  '7  r..\zM 

eye,  171  nrr>t 
in  thrrre  laT*:r^.   :V.,  ; 

174 
m  i»T«>»cop  i«^     *  ZA,  .r. .  .-..i; 

175 


l-^r.r. -,#*r: 


Sputum,  muco-purulent,  crystals  in, 
181 
odor  of,  described,  171 
spirals  in,  174 

substances  visible  in,  by  naked 
eye,  171 
Stadelmann,  reference  to,  443,  449 
Staphylococcus  pyogenes,  602 

cultures  of,  603 
Starch  corpuscles  in  soutum,  180 

grains,  in  vomit,  365 
Starches,  changed    into  erythro-  and 
achroo  dextrin,  353 
interference  with  digestion  of,  344 
Stenosis,  auscultatory  sounds  of,  297 
of  air-passage,   inspiratorv   pres- 
sure diminished  in,  164 
labored  respiration  in,  93 
of  aorta,  murmur  ot,  when  heard, 
224 
pulse  in.  240.  252.  255 
slow  pxiUo.  with,  237 
of  intestine,   indicated  by  band- 
like, flat  scybala,  371 
oWipation  in,  .%9 
peristalsis  to  beseen  with,  310 
tympanites  with,  'iffif 
of  larynx,  describf^d,  75 

voice  in.  74 
of  left  auriculf>- ventricular  open- 
in;^,  dyrtpncea  in.  96 
of  rE-^ophagui.  'Jf.rl 
of  trachea.  97.  if^. 
of  up|>er  air'pai>M;ftsr^,  catis*'  of  di- 

dirniniyih'-d   v^jnic- 
iilarbr«rafhin8fJ45 
dimiriioh^d  fr**/\ti''Wy 
of  r*?*  pi  rat  ion  ifi.9l 
of  valve«  and  f^ftntA  of.  191 
w*-ak^rj  th«r  -«<'>«iri'N  of,  Jl9 
?*teT«^j<fn'«i^.  (U'fiTi'^i.  and  *j^\  for,  l-il 
rcerility,  2\ 

finK  u>  *yph;..«t   j1 
."^t^ma!  lin^  '^l^-fir.H    To 

ov*r   ij:;    ..'. ; 

'.'■<•'.  *./'.'  '.A'.  *  ^.  *o*«  .'!  '.  "f    .-• 
^.*/^.''.^//r< ..  .  >    '.'.    >'..    .'.4 
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Stethoscope,  mode,  use,  and  kinds  of, 
139 
use  ofy  in  auscultation  of  heart, 

211 
of  pulse,  257 
of  veins,  268 
in  cardiac  murmors,  232 
with  venous  humming,  269 
value  of,   in    auscultating  over 

spleen, 340 
when  to  be  used,  140 
Stiff-neck.  639 

Stigmates  hysteriques.  534,  587 
Stimulation,  points  or,  508 
Stintzing,  normal  electrode  by,  502 
reference  to,  354.  502,  503.  512, 
516,  517,  518,  523 
Stohrer,  reference  to,  476,  503 
Stokes,  reference  to.  92,  142 
Stolnikow,  reference  to,  190 
Stomach,   abscess    of.    circumscribed 
pain  with,  314 
acute  catarrh  of.  paleness  in,  40 
alkaline  urine  with  dilatation  of, 

413 
amyloid  degeneration  of  mucous 

membrane  of,  356 
anatomy  of,  297 
atrophy  of  mucous  membrane  of, 


']d6 


]>assage  of  oil  into  intestine 
in,  354 
auscultation  of,  307 
blood  from,  in  expectoration,  167 
boundary  illustrated.  304 
cancer  of,  peptonuria  with,  439 
catarrh  of,  absorption  from,  354 

^<upe^aciditv  with,  357 

vomit  in,  360,  361 
closed    tympanitic  sound    heard 

over,  111 
coating  of  tongue  in  diseases  of, 

287 
decompoHition  of  contents  of,  356 
digestion  described  at  length,  342 

duration  of,  344 

how  studied,  341 

mode  of  examining,  347 

pathological   disturbance  of, 
344 

prolonged,  345 

value  of  results  of  examina- 
tion of,  355 
dilatation  of,  848 

absorptive  power  in,  355 

causes  of,  345 


Stomach  dilatation,  indicated  by  aar- 
cina  and  torul»  in  vomit, 
365 
in  frequency  of  the  attacks  of 

vomiting  in,  359 
symptoms  of.  with  displace- 
ment of  right  kidney,  396 
with  fermentation  of  contents, 
seething  sound  over,  208 
diseases  of,  in  which  there  is  di- 
minished  or    absence  of   free 
muriatic  acid.  356 
distensibility  of,  300 
disturbance    of,    with    migraine, 

483 
examination  of,  297 
extent   to  which   it  is   parietal, 

299 
fasting,  value  of  examination  of, 

355 
great  amount  of  vomit  in  dilata- 
tion of,  360 
-heart  space.  306 
hemorrhage  of,  40,  170 

acid  reaction  of  blood  in.  170 
distinguished  from  that  from 
lungs,  362 
hour-glass,  302 

hypersecretion  in  ulcer  of,  357 
hypertrophy  of  muscular  coat  of, 

345 
inflated,    metallic     heart-sounds 

with.  221 
inflation  for  diagnosis.  300 
inspection  and  palpation  of,  299 

mode  of,  299 
-liver  space,  circular.  306 
-lung  sound,  when  heard  over,  113 
space,     circular,    tympanitic 
sound  over,  306 
metallic  sound  over,  112 
method  of  examining  fasting,  355 
movements  of,  part  in  digestion, 

353 
normal  cannot  be  defined  through 

abdominal  wall,  300 
percussion  of,  304 
perforating  ulcer  of,  stool  of,  372 
cause  of  pneumothorax,  210 
position  of,  78 
if  dilated,  305 
illustrated,  319 
of  lower    border    of,    illus- 
trated, 327 
of,   when    moderately    fulL 
305 
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tODiAch-pninp,  use  of,  in  washing  out 
the  stomach,  848 
parposes   for  which  it  is  to  be 

emptied,  357 
rapidity  of  passage  of  food  from, 

tests  for.  354 
resonance  in  region  of  heart  dul 

ness,  206 
rinsing  out,  in  studying  contents 

of,  341 
section  of.  examination  of  con- 
tents of,  341 
significance  of  acid  secretion  of, 

857 
sndden    amaurosis   after   severe 

hemorrhage  of,  602 
superacidity  with  ulcer  of,  357 
symptomatology  of  dilatation  of, 

346 
tests  of  absorptive  power  of,  354 
ulcer  of,  hemorrhage  from,  362 
Tertigo  in  diseases  of,  472 
vomiting  in  diseases  of,  358 
washing  out  of,  347,  357 
tomatitis,  cause  of  enlargement  of 
tongue.  286 

tone  in  pelvis  of  kidney,  tenderness 
with.  395 

U)ol,  acholic,  color  of,  373 
odor  of,  371 
bilious,  described,  373 
bloody,  described,  374 
color,    constituents,  and    admix- 
ture of.  372 
fatty,  described.  374 
tools,  consistence  and  form  of,  371 
involuntary  discharge  of,  579 

in  attacksof  epilepsy,  534 
odor  of,  371 

purulent,  when  occur,  376 
reaction  of,  372 
watery,  when  occur,  374 
trabismus,  defined,  562 

lateral,  divergent,  convergent,  de- 
fined, 563 
trangling,  from  irritability  of  larynx. 
590 

trangury,  causes  of,  400 
trength,  rapid  decline  of,  587 
treptococci.  in  purulent  pleural  exu- 
dation, 161 

treptococcus  ery8ipelatous,de8cribed, 
603 
in  urine.  399 
pyogenes,  161 

description  of,  603 


Stri»,52 

from  ascites.  818 
on  abdomen,  cause  of,  814 
Stricture  of  cesophagus,  location  of, 

295 
Stridor  laryngeus  vel  trachealis.  97 
Strongylus  gigas,  cause  of  pyuria  and 

hsematuria,  425 
Structure  of  body,  33 
Struma,  blowing  murmurs  over  lym- 
phatic glands  in,  259 
Striimpell,    reference  to,  67,  178,  249. 

250,  440,  466,  478,  535,  5.34 
Strychnia  poisoning,  increased  tendon 

reflex  in,  500 
Stupor  defined,  470 
Subacidity  in  dilated  stomach,  346 
of  stomach,   effect  of,  344,  348. 
356 
Subjective  sensibility,  472 
Subphrenic    abscess,  downward    dis- 
placement of  liver  from, 
322,  830 
peritonitis,  diagnosis  of,  317 
Succussion,    Uippocratic,    described, 
156 
pathognomonic  of  hydro-pneumo- 
thorax,  156 
Sudamina,  50 

Sugar,  determination  of,  by  circum- 
polarization,  447 
in  urine,  443 

qualitative  test  for,  444 
qujintitative  tost  for,  445 
often  in  urine  of  health,  405 
uric  acid  in  urine  hinders  exami- 
nation for,  405 
Sulphuric  acid  in  urine,  485 
Superacidity.     Alsowr  Hyperacidity, 
of  stomach,  348 

contents,  when  it  occurs,  351 
diseases  in  which  it  oocum. 

357 
effect  of,  344 

free  niuriatic  acid  with,  346 
sijjns  of,  356 
Supersecretion.     Alsowr  HypersmTo- 
tion. 
of  gastric  juice,  what  diHeuses  it 
occurs  with.  .'157 
SupprCHsion  of  urine,  due  lo  ven^•u^ 
enf(orj^ei!H'fit    l^'M 
reflex,  of  urifn'.  M''^ 
Suppuration,  vmim"  of  |uilrnrui».  II 
of  ear  and  n<me,  nnme  of  iihiiiii 
gitin  and  absceNs  of  briiiti,  16/ 
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Supraclavicular  depression  deepened 
from  contraction  of  apex 
of  lung,  87 
percussion  of,  118,  130 
Supraorbital  nerve,  illustrated,  ^^ 
Suprascapular  nerve,  illustrated,  486 
Supratrochlear  nerve,  illustrated,  485 
Swallowing,  difficulty  of,  in  bilateral 
paralysis  of  soft  palate,  538 
difficulty  of,  in  paralysis,  537 
pain  in,  75 
Sweat.     Also  see  Perspiration. 

accompanies  remission  of  fever,  62 
alterations  of,  38 
cold,  with  dyspnoea,  99 
critical,  in  recurrent  typhus,  70 
diminished,  38 
Sweating,  accompanies  vomiting,  859 
cause  of  diminution  of  urine,  407 
effisct  of,  on  color  and  amount  of 

urine.  402 
local,  38 
Syllable-stumbling,  553 
Sylvius,  embolus  of  the  fossa  of,  562 
fissure  of,  artery  of,  462 
fossa  of,  illustrated,  466 
Sympathetic    paralysis,  inequality  of 

pupils  in,  567 
Sympathetica  spastica,  unilateral  vaso- 
motor disturbances  in,  577 
Symphysis   pubis,  significance  of  dul- 

ness  above,  316 
Symptom,  Romberg's,  480 
Symptomatic,  migraine  may  be,  483 

neuralgia,  483 
Symptomatology  of  diseases  of  ner- 
vous system,  section  on,  463 
value  of,  20 
Symptoms,  concealment  of,  19 

direct   and   indirect,  in   nervous 
diseases,  585 
Syncope  defined,  significance  of,  471 
Syphilis,  affecting  larynx,  75 
liver,  324 
change   in   shape  of  liver  from 

scars  of.  325 
changes  in  fundus  oculi  with,  601 
chronic  catarrh,  a  sign  of,  74 
cicatrices  of,  dyspnoea  from,  93 
concealed,  19 
congenital.  Hutchinson's  teeth  a 

sign  of,  286 
constitutional,  paleness  in,  41 
cracks  in  lips  of  children,  a  sign 

of  hereditary,  285 
deformed  nose  from,  73 


Syphilis,  diagnosis  of,  when  brain  and 
spinal  cord  are  affected,  586 
elands  of  neck  enlarged  in,  291 
haemoglobin  in  urine  of,  411 
hereditary,  early  signs  of,  22 
infectious  in  utero,  20 
inherited,  29 
irregular   enlargement    of    liver 

with.  322 
may  be  a  cause  of   catarrh  of 

larynx,  593 
middle  ear  catarrh  in,  572 
mucous  patches    in    mouth    in, 

288 
nervous  diseases  from,  581 
neuralgia  from  poison  of,  483 
nocturnal  headache  with,  482 
nwe  affected  in,  576 
primary  and  secondary  outbreaks 

of,  22 
scars  of,  52 

on  tongue  from,  288 
sterility  caused  by.  21 
subcordal  laryngitis  from,  593 
tonsils  in,  290 

ulceration  of  larynx  with,  595 
Syphilitic  formations  of  tongue,  286 
gummata  on  liver,  326 

on  skull,  465 
infiltration     and    ulceration     of 
larynx,  592 
difficulty  of  diagnosis  of,  595 
iritis,  562 

scars  in  larynx,  596 
Syringo-myelitis  of  cervical  cord,  582 
trophic  disturbance  of  bone 
in.  583 
Systole  of  heart,  collapse  of  veins  with, 
264 
movement  of  blood  in,  193 
sound  with,  212 
Systolic  drawing-in,  267 

near  apex  of  heart,  202,  204, 
220 
heart-sound,   what    due    to  and 

where  heard  best,  213,  214 
murmur,  252 
at  apex,  251 
heard  with  aortic   stenosis, 

258 
over  pulmonary  artery,  when, 

255 
with  atheroipa  of  aorta,  254 
murmurs,  222,  225 

how  distinguished  firom  dia»- 
tollc,  226 
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BjTBtolic,  DOsitiTe  Tenons  pnlse  k,  264 
sonna  in  health  over  large  arte- 
ries, 257 
fubclayian  murmur  described  and 

explained,  259 
trembling  and  pulsation  in  epi- 
gastrium, 204 
true  venous  pulse,  rare  in  facial 

veins.  267 
venous  pulse,  266 

with  mitral  insufficiency, 
267 
vesicular  breathing.  143 


T  abbreviation  for  tetanic  contrao- 
9    tion. 
Tabes,  allochiria  in.  478 
arthropathia  in,  583 
atrophy  of  optic  nerve  in,  601 
bladder  crises  (painful  tenesmus) 
in.  580 
disturbance  in,  580 
brittleness  of  bones  in.  583 
cystitis  with,  579 
decline  of  genital  function  in,  580 
dorsalis,  ataxia  the  most  impor- 
tant symptom  of.  529 
atrophy  of  optic  nerve  in,  562  ; 
contracted  pupil  with,  566 
diminished     tendon    reflex 

(very  important),  500 
mydriasis  in,  566 
feeling  of  constriction  about  tho- 
rax in,  482 
eastric  crises  with,  578 
herpes  zoster  with,  581 
hypersecretion  of  stomach  in,  357 
inequality  of  the  pupils  in,  567 
intestinal  crises  with,  578 
laryngeal  spasm  with,  576 
laxness  of  muscles  in,  494 
location  of,  484 
mal  perforant  in,  582 
migraine  in,  483 
neuralgia  in  initial  stage  of,  183 
pain  in  spine  with,  488 
polyuria  and  glycosuria  in,  579 
residual  urine  with,  40S 
tenderness  of  vertebra?  in,  467 
vomiting  in,  361 
Tables  of  comparison  of  the  two  sides 
of  the  body,  with  faradic  and  gal-  'Temporal  artery,  pulsation  in,  256 
vanic  current,  517  '         convolutions,  second  and  third, 

Taenia  cucumerina,  described  and  illus-  blood  supply  of,  462 

trated,  380  I         lobe,  461 

44 


TsBnia  mediocanellata  described,  378 
illustrated,  379 
solium,  cysticerci  in  brain  from, 
578 
described,  377 
eggs  of,  described,  378 
parts  of,  illustrated,  378 
poikilocytosis  in,  277 
Talma,  reference  to.  151 
Taste,  mode  of  testing  the  sense  of,  574 

sense  of,  location  of,  461 
Teale,  reference  to,  62 
Teeth  and  gums,  examination  of,  285 
caries  ot,  in  diabetes  mellitus,  285 
condition  of.  in  poisoning  by  mer- 
cury, lead,  copper,  286 
in  scorbutus,  286 
diseased,  a  cause  of  dyspepsia,  286 
disturbances    which    accompany 

eruption  of,  286 
Hutchinson's  sign  of  congenital 
syphilis,  286 
Temperament,  effect  upon  pulse,  235 
Temperature.     Also  see  Fever 

an  index  of  severity  of  disease,  61 
chart,  value  of  pulse  record  on,  253 
course  of,  62 
daily  variations  of.  60 
dangerous  to  life,  61 
diagnostic  value  of,  section  on,  64 
diminution  of,  when  occurs,  575 
effect  of,  on  perspiration,  36 
exacerbation  of,  62 

complication  shown  by,  65, 67 
fall  of,  collapse  with,  70 
sign  of  collapse,  67 
frequency  of  taking,  59 
highest  observed,  62 
local,  71 
lowering  of,  71 
normal,  variations  of,  59 
relation  to  pulse  not  constant,  61 
remission  of,  62 
section  on,  57 
subnormal,  section  on,  63 
table  of,  61 

taking  of,  methods,  58 
tracing  of,  with  pulse,  236 
unilateral  elevation  of  in  hysteria, 

71 
variations  of  pulse  due  to  external, 
235 
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Thtmn.  local  expansions  of,  86 
■euarement  oC  162 
«ae-4ided  extension  of,  85 
piipadon  oC  I0() 
pttilnic.  described,  84.  85 
ptdioiogical  forms  of,  83 
penwioQ  of,  described,  118 
phdusical.  often  absent  in  phthi- 
sis. So 
tt  side  measures  more  than 
ft.  163 
ngid.  causes  of,  91 

diaphragmatic     breathing 

with,  91 
prevents    projection  in    en- 
larjrement  of  liver,  321 
iiM>rt.  position  of  apex-beat  in, 
198 
tympanitic  resonance  in  re- 
gion of  heart  dulnesH  in, 
206 
BoaDd  on  percussing,- 109 
tofflors  of,  measurement  of  thorax 

in.  163 
value  of  pulse  in  deformity  of,  253 
repeated  measurement  of,  in 
aneurism  of  aorta,  254 
wall  of,  dulling  effect  on  heart- 
sounds,  217 
yielding,  in  children,  98 
Throat  and  neck,  muscles  of,  538 
Thrombosis,  effect  upon  pulse  in  one 
of  two  symmetrical  vessels,  257 
local  low  temperature  in,  71 
of  large  veins  of  lower  extremities, 

268 
of  veins  a  cause  of  cyanosis,  45 
renders  deep  veins  accessible,  260 
venous,  effects  of,  262 

when  and  where  it  occurs, 
268 
Thrombus,  closure  of  venous  trunk 

by,  261 
Thrush,  description  of,  287 

in  children,  spores  in  feces,  388 
microscopic  appearances  of,  290 
stenosis  of  oesophagus  from,  296 
Tinnitus  aurium,   sometimes  a  pre- 
cursor of   migraine,  apo- 
plexy, or  epilepsy,  573 
with  migraine,  483' 
Tobacco  amblyopia,  602 

central  scotoma  in,  569 
use  of,  effect  on  diseaj<e,  21 
Toes,  paralysis  of  muscles  of.  547 
Tolayiendiamin,  poisoning  by,  caus- 
ing hcmato-jaundice,  47 


Tone,  as  applieil  to  heart-MMiudx  x^'t 
of  hoart-rtound:*.  variations \vi'  :^'^ 
pitch  of,  Ih>w  I'tlVoitHl.  U>t> 
Tonguo  and  nufi  palate,  el «^*l^ica^^^T i- 
Uition  of,  tMO 
coating  of,  2S7 
color  of,  287 
dryiM'HH  of,  2S7 
(Milur^tMueiit  of,  2S(i 
examination  and  c(uiditionsot\i\'^ 
in  typhoitl  fever,  2S7 
motor  ftMiir*'  ft>r,  -4r>-l 
muHcles  of,  5:U) 

that   move   it,  and   etUvt  of 
tluMr  paral\Hi.H,  «'»H7 
nervf-HUpply    of   anterior    two- 

thirdri  of,  -IH^ 
normal  mobility  of,  in  hyMterical 

dumhufMH.  MtS 
not  bitten  in  liyHterieal  ri|mrimM, 

534 
often  bitten  during  attack  of  opi- 

lepny.  W,\\\ 
seuHe  of  taHte  in,  461 

anterior  twotliirdri  from 

the  rhorda,  and  pcMte- 

rior    one -third    from 

gloMHo-phary  ngeuH,574 

taste  in  the  anterior  portion  of. 

aHectt^d   in   paralysiH  of  facial 

nerve,  WA 

trembling  of,  in  alcoholism,  fevers, 

and  typhus,  287 
wounds  of  287 
Tonic  spHHUiM,  530 

when  occur,  532 
Tonus  of  muscles,  4«8,  496.  528 
diHturbance  of,  489 
metho«l  of  testing  when  only 
slightly  increased,  501 
of  paralvzed   muscles  increased, 

494 
of  quadrice{>H,  increased,  disturbs 
patellar  reflex,  498 
Tonsils,  condition   of,   in    tonsillitis, 
syphilis,  diphtheria,  etc.,  290 
crvstals  in  sputum  from  inflamed, 

181 
offensive  plugs  from  lacunse  of, 
171.  174 
Tooth-mucus  bacillus,  like  comma  ba- 
cillus, 391 
Topographical  percussion  defined,  and 
uses  of,  116 
relation  between  surface  of  brain 
and  skull,  illustrated.  466 
Topography  of  abdomen,  297 
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Torula  cerevisise,  in  fever,  388 
in  vomit,  365 

with  normal  dige8tion,866 
Touch,  sense  of,  how  tested,  473 
Toxic  headache,  causes  of,  483 

influences,  neuralgia  from,  483 

Earalyses,  EaR  with,  524 
ea,  casts  of,  in  sputum  of  croup, 
172 
change  of  sound  in,  130 
distance  of  bifurcation  of,  from 

incisor  teeth,  291 
epithelium  in  sputum  from,  176 
mucous  r^les  in,  165 
normal  sound  over,  119 
open  tympanitic  sound,  when  it 

is  percussed,  110 
sensitiveness  of,  a  cause  of  cough, 

165 
stenosis  of,  97 

inspiratory    drawing- in    of 
chest  wall  in,  98 
tympanitic -sound  over,  121,  130 
ulceration  of,  a  cause  of  emphy- 
sema of  skin,  56 
Tracheal  change  of  sound  explained, 
132 
sequestra  of,  in  sputum,  172 
tone,  Williams's,  described.  111, 
131 
Transfusion  of  blood,  haemoglobin  in 

urine  after,  411 
Transition  breathing,  148, 149 

corresponds  to  hinted  rales, 
153 
Transparency  of  expectoration,  168 
Transudation,  diagnosis  of,  from  exu- 
dation, 160 
Transudations,  effect  of  absorption  of, 
on  reaction  of  urine,  413 
increase  of  chloride  of  sodium  in 
urine  with,  434 
Trapezius  muscle,  paralysis  of,  effect 

of,  541 
Traube,  reference  to,  104,  151,  179, 

259,  306,  440 
Traumatic  hemorrhages,  51 

hysteria,   narrowing  of   field    of 

vision  in,  569 
paralysis,  EaR  in,  525 
Traumatism,  exposure  of  nerves  to, 

468 
Treatment,  value  of  pulse  in,  showing 

result  of,  253 
Trembling  (tremor),  530 
Tremor,  graphic  representation  of,  531 


Tremor,  mercurialis,  531 
saturninus,  531 
senilis,  531 
with  hysteria,  531 
Trichina  spiralis  described,  383 
importance  of,  383 
illustrated,  384 
Trichinse  in  stools,  383 

in  vomit.  364 
Trichinosis,  383 

cyanosis  with,  44 
Trichomonas  vaginalis,  found  in  urine, 

425 
Tricocephalus  dispar,  described  and 

illustrated,  383 
Tricuspid  insufficiencjr,  194,  195 

case  of  relative,  referred  to, 

266 
double  sound  with,  over  crural 

vein,  268 
murmur  of,  where  heard,  225 
positive  venous  pulse  pathog- 
nomonic of,  264 
relative,  pulmonary   second 

sound  in,  218 
venous  murmur  with,  268 
murmur,  where  heard.  224 
stenosis,  194 

venous  engorgement  from,261 
valve,  causes  a  systolic    sound, 
213,  214 
Trigeminus  nerve,  461 

anosmia  due  to  paralysis  of, 
574 
sense  of  taste  in  anterior  portion 
of  tongue  affected  in  disease  of, 
461 
Triple-phosphates,  deposit  of,  in  urine, 
402 
illustrated,  430 
in  sputum,  182 
in  urine  described,  431 
Trismus,  masseter  spasm  in,  532 
Trommer's  test  for  sugar,  444 

used  in  estimating  amount  of 
sugar,  446 
Tropaol in-paper,  use  of,  in  testing  for 

free  munatic  acid,  350 
Trophic  influences  of  the  cortical  cen- 
tres, 456 
Trunk,  muscles  of.  and  effect  of  their 
paralysis,  539 
nerves  of,  485 
Tubercle  bacilli,  illustration  of,  184 

in  sputum  in  tuberculosis  of 
larynx.  595 
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Tabercle  bacilli,  mode  of  ezamina- 
tioD.  185 
only  present  with  disintegra- 
tion, 161 
staining  of,  186.  187 
bacillus,  cultures   of,   described, 
605 
in  blood,  rare,  281 
in  feces,  presence  explained, 

391 
in  pleural  exudation,  161        i 
in  sputum,  175 
in  urine,  illustrated,  426  ' 

sign  of   tuberculodA  of 
urinary  passages.  426    ; 
Tubercular  cachexia,  41 

deposits,  small  tympanitic  sound 
over,  130 
•  peritonitis.  315 

enlargement  of  spleen  in,  3-'>5 
surface  of  liver  in.  325  , 

tenderness  of  the  liver  with, ' 
324 
ulceration,  result  of  infiltration 
in  larynx,  595 
Tuberculosis,  82.     Also  #?e  Phthisis     ' 
acute  miliary,  of  lung  and  pleura, 
friction  sounds  with,  155 
pulse  in,  239 
affections  of  ear  with.  572 
cachexia  of  oxaluria  with,  430 
catarrh  of  larynx  in  tuberculosis 

of  lunp4,  593 
Charcot  Leyden's  crystaLi  in  spu- 
tum of.  182  ' 
choroidal.  562.  6«"jH 
chronic.  Cunchmann's  spirals  in 
sputum  of.  1^> 
remittent  fever  of,  6-f 
color  of  face  in.  42 
crv»tals  of  cholesterin  in  sputum ' 

of,  181 
deepening  of  clavicular  depre?4sion 

in,  87 
diagnosis  of,  bv  aid  of  microscope. 

291 
disposition  to.  with  narrow  chest, 

34 
dyspnoea  in.  95 
effect  on  weight.  36 
elastic  threads  in  the  !>putum  of, 

177 
fever  in.  65 
fibrin  in  urine  in.  A'-'/J 
forms  of  hi  found  in  feces  in, 
386 


Tabercolofiis  in  apices  of  Innga,  with 
cavitieB,  131 
indicated  by  scrofulosia,  22 
infections  in  utero,  21 
inherited,  20 

intestinal,  feces  contain  Charoof  • 
crystals,  388 
infusoria  found  in  stools  of, 

384 
tenderness  with,  308 
miliary,  petechise  in,  50 
of  apex  of  lung,  increased  vascu- 
lar breathing  in,  144 
prolonged  expiration  in,  145 
of  apices,  pain  with,  102 
of  larynx,  75 
of  lungs,  22 

disturbance  of  the  circulation 

through  them,  44 
night-sweats  of,  38 
shown  by  tubercle  bacillm^ 
187 
of  lymphatic  glands,  effect  on  ab- 
sorption of  fats.  371 
of  f>ericard]um,   friction   aooods 

with,  232 
of  peritoneum,  little  or  no  pain 

with,  314 
of  pleura,  a  cause  of  teDderaem, 

101 
of  tonsil.  290 
of  urinary  apparatus,  39^.  4:^ 

shreas  of  tiAue  in  oriae 
of,  421 
pasAage^.  4<»*^» 
pulmonary  hemorrhage  in.  170 
red  \fftr(\er  upfm  gum  in,  2S^ 
shrinking  f»f  omentum  in.  o4*> 
thrush  with.  28.S 
tracing  of  pulse  of,  24> 
tympanitic  .vmnd  over  apices  of 

luog^  in  beginning  of.  112 
ulceration  of  larynx  with.  595 
weight  of  b«^^y  in.  .*i5 
with  [»aralytic  thorax,  S5 
Tuberculoid  and  syphilitic  larynTitLs, 
d:tferential  fiiafirnodi?^  of,  oO'I 
infiltration  an^i  ulceration  of  lar- 
vnx.  5?**J 
Tumor  of  kidntry,  f^n-i^rnew  with.  395 
of  liver  or  '•f.l€*n.  3'>*> 
f*f  lun^r*.  p^^Tuliar  -putum  of,  171 
Tumor:*.  ab«l»minal.  'tfect  <m  torm  <»f 
thorax    *»^ 
tympanitic  .-^iun*!  near,  l^JO 
cause  of  ven-iUi  stasis,  262 
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Tumors,  cause  of  inspiratory  dyspnoea, 
99 
cerebral,  slow  pulse  with,  237 
conceal  apex-beat,  201 
glandular,  cause  of  pressure  on 

nerves,  469 
in  chest  cavity,  dyspnoea  from,  95 
in  lungs,  weak  percussion  over, 

115 
intestinal,  percussion  of,  312 
intra- tracheal,  dyspnoea  with,  93 
neuralgia  from  pressure  of,  483 
of  brain,  disturbance  of  conscious- 
ness with,  471 
sensibility    of    cranium    to 
pressure  with,  466 
of  chest  cavity,  bronchial  breath- 
ing from,  146 
diagnosis  of,  by  punct- 
ure, 160 
wall,     cause     of    deadened 
sound, 130 
pulse  in.  253 
of  intestine,  diagnosis  of,  310 

kinds  of.  310 
of  kidney,  described,  394 
diagnosis  of,  397 
value  of  percussion  with,  397 
of  pleura,  one-sided  expansion  of 

chest  in.  86 
of  stomacli,  dullness  over,  306 
and  spleen,  respiratory  mo- 
tion of,  322 
pulsation  with,  302 
of  thorax,  irregular  boundary  of, 
129 
measurement  of  thorax  in, 
163 
of  tongue,  a  cause  of  enlargement, 

286 
of    transverse    and    descending 
colon   easily  confounded   with 
those  of  spleen  or  kidney,  311 
of  vertebrae,  tenderness  of,  467 
of  wall  of  stomach,  300 
near  stomach  not  felt.  303 
pressure  of,  a  cause  of  jaundice, 
46 
Turbinated  bones,  enlargement  of,  a 

cause  of  neuroses,  575 
Turck,  reference  to,  594 
Turck's  reflector,  589 
Turpentine,  odor  of  urine  after  taking. 

Tympanites,  effect  of,  upon  extent  of 
abdomen,  309 


Tympanitic  deadened  sound,  131 

resonance  in  region  of  heart-dul- 
ness,  206 
near  an  infiltrated  lung,  126 
near  heart,  when,  210 
open  or    closed,  over    lung 

cavities,  131 
over  lung    containing  scat- 
tered deposits,  127 
with   high  tension   of  lung- 
tissue,  135 
sound  further  defined,  109 
intensity  of,  109 
just  above  large  exudation, 

128 
musical  pitch  of,  109 
occurs  with  lack  of  tension 

of  lung- tissue,  110 
on  right  side  of  chest  over 

stomach  or  colon,  121 
over    apices    in     beginning 
tuberculosis,  112 
diseased  lungs,  causes  of, 
'  130 

larynx  and  trachea,  121 
where  heard,  109 
with  pneumothorax,  154 
with    retracted    lung.     111. 
112 
sounds,  107 
Typhlitis  described,  315 
recurrence  of,  22 

tenderness    in    iliac   fossa  with, 
308 
Typhoid  fever,  re/ Typhus  abd^minalis 
abscess  of  abdominal  muscle 
in,  309 
of  muscles  in,  54 
bacillus  of,  cultures  of,  605 
described  and  illustrated, 

391,605 
found  in  blood  in,  281 
staining  of,  605 
consciousness,  disturbance  of, 

in,  470 
cough,  absence  of,  165 
feces    of,  contain    Charcot's 

crystals,  388 
glucosuria  in,  443 
nsemoglobin  in  urine  of,  411 
headache  in,  483 
hemorrhage    in,    shown    by 
temperature.  65 
subcutaneous  in,  51 
ileo-C£ecal  cooing  in,  312 
infusoria  in  stools  of,  384 
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Tjphoid  ierer,  iDtcstinal  hemorrhage 
in,  375 
teDdemeas  in,  308 
leodii  and  tyroain  in  urine 

0(432 
leacocjtofiis  in,  278 
menui  condition  in,  32 
paralytic  chest  from,  85 
peptonuria  in.  439 
posture  in,  32 
pnlse  in,  238,  239 

tracing  of,  247 
rash  of,  resembling   scarlet 

fever,  50 
recurrence  of,  50 
roseola  in.  49 
spleen,  enlargement  of,  in, 

334 
spermatozoa    in    urine    in, 

421 
staphylococcus  pyogenes  in 
tne  suppuration  which  ac- 
compaiiies,  603 
stools  thin  in.  371 
sweat  in  remittent  stage  of. 

38 
temperature,  course  of,  65 

variation  of.  in,  66 
tongue,  state  of.  in,  287 
tympanitis  in,  309 
ulceration  of  the  larynx  in, 
595 
Typhus   abdominalis.     See   Typhoid 
Fever 
fever,  cutaneous  hemorrhages 
with.  51 
eruption  of,  49 
typical  course  of  fever 
m,  65 
Tyrosin,  form  of,  in  urine,  432 
in  sputum.  182 
in  urine,  illustrated,  431 
when  occurs,  432 


UFFELMANN'S    test   for   lactic 
acid,  351 
Ulcer  of  stomach,  blood  in  stool  from, 
375 
hemorrhage  from,  362 
pain  in,  303 
superacidity  with,  357 
supersecretion    of    stomach 
with,  357 
Ulceration    of  larynx,  seldom   with 
catarrh,  595 


Ulceration  of  larynx,  voice  in,  74 

of  trachea  and  bronchi.  172 
Ulcerations,  deep,  of  skull  wall,  46*> 
internal,  a  cause  of  emphysema 
of  skin,  56 
Ulnar  nerve  illustrated.  486 

distribution  to  hand,  545 
electrical  examination  of,  51 1 
position  of  the  hand  in  |>ai'- 
alvsis  of,  544 
neuritis  from  fracture  of  internal 
ccmdvle   of  humerus,  case  of, 
469  * 
Ultzmann,  reference  to.  429 
Umbilical  regi<m,  ilhistraieti,  'J'.^S 
Unconsciousness,  catheter  always  to 
be  used  to  draw  the  urine,  40 1 
farad ic  tvst  of.  476 
involuntary    discharge    of  urine 
during.  579 
Undefined  breathing  explained.  14S 
Unequal  pulse  in  symmetrical  vessels, 
significance  of,  257 
respiration,  9:1 
Ungar,  reference  to,  1H2 
Unilateral  convulsions  in  partial  epi- 
lepsy, 533 
skin  reflex,  4iK5 
Unverricht,  reference  to,  153,  15  J 
Upper  extremities,  temlon   reth'x  of, 

499 
Uraemia,   amnion iacal   odor  of  vomit 
in.  306 
Cheyne  Stokes  breathing  in.  92 
coma  from.  440.  470 
defined,  440 
dyspnoea  in,  57(5 
epileptiform  spasms  in,  5.33 
headache  with.  4H.3 
slighi  amount  of  vomit  with,  3(>() 
symptoms  of,  440 
urea  diminished  in,  431 
vomit  in;;  in,  358 
Uroemic  amaurosis,  (JOl 
Urate  of  ammonia,  form  of,  in  urine, 
432 
illustrated,  430 
in  urine.  402 
of  soda  and  lime,  described,  429 
Urates,  precipitation  of,  by  albumin 

test-papers,  437 
Urea,  amount  of,  in  twenty-four  hours, 
405 
cannot  be  determined   from  spe- 
cific gravity  of  urine,  412 
increase  of,  433 
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Urea  in  saliva  in  nephritis,  289 

method  of  determining  amount 

of,  434 
quantitative    determination     of, 
value  of,  413,  434 
Ureter,    ohstruction    in,  a  cause   of 
diminished  secretion  of  urine,  407 
one,  stopped  up  in  tuherculosis,400 
Ureters,  examination  of,  398 
Urethra,  diminished  amount  of  urine 

from  stricture  of,  408 
Uric  acid  as  a  urinary  sediment  de- 
scribed, 428 
concretions  of,  433 
crystals  of,  illustrated,  429 
diathesis,    increase   of    uric 

acid  in,  434 
found  in  blood  in  gout,  283 
hinders      examination      for 

sugar.  405 
salts,    separation    of,    from 

cooled  urine,  402 
source  of,  in  urine,  405 
when  increased,  434 
Uridrosis  defined.  38 
Urinary  apparatus,  chapter  on  exami- 
'  nation  of,  392 
disturbances  of,  section  on, 

579 
examination  of,  what  it  com- 
prises,  392 
calculi,  cause  of,  429 
casts,  most  important  element  in 

pathological  urine,  421,  422 
constituents  in  solution,  433 

anomalies  in  amount  of,  433 
diseases,  sweat  in,  38 
passages,    deep-seated   inflamma- 
tion of,  fibrin  in  urine  of,  439 
products  in  fever,  408,  416,  422, 

423 
sediments,  404 

examination  of,  415 
of  organic  bodies,  416 
Urination,    assisted     by     abdominal 
pressure,  540 
frequent  causes  of,  400 
Urine,  acidity  of,  how  determined,  414 
affected  by  medicines,  450 
always  to  be  drawn  with  catheter 
wlion  there  is  unconsciousness,  i 
401 
amphoteric  reaction  of,  404 
anomalies  in  amount  of,  406 
causes  of  diminution  of  (anuria), 
407 


Urine,  clear,  to  be  tested  for  sugar  if 
specific  gravity  is  high,  443 
color   and    transparency    of,   in 

disease,  401,  408 
complete  diminution  of  (anuria), 

407 
concentrated,  appearance  of,  402 

effects  of,  400 
concretions  in,  433 
contains  bile  in  jaundice,  46 
contamination  of,  how  to  avoid. 

399 
daily  average  amount  of,  401 
determining  amount  of  nitrogen- 
ous material  in.  value  of,  434 
diminution  of,  in  fever,  60,  4<i7 
discoloration  of,  causes  of,  410 
examination  of.  section  on,  31H) 
fermentation  of,  effect  of,  on  its 
appearance  and  character,  402 
increase  in  pigments  of,  409 
in  uro-genital  tuberculosis,  426 
involuntarily   discharged    in  at- 
tacks of  epilepsy,  534 
involuntary   discharge  of,  when 

occurs,  579.  580 
mode  of  procedure  in  examiniDg, 

400 
normal,  section  on,  401 
odor  of,  404 

due  to  medicines,  414 
pathological  odor  of,  415 
section  on.  406-450 
reaction  of,  generally  acid,  4<j3 

in  disease,  413 
retention  and  incontinence  of.  4<'K) 
rule  for  approximation  of  >  ilid 
constituents  from  specific  grav- 
ity, 412 
secretion  of,  less  at  night.  4«U 
soluble    constituents    of.   uamed 

and  described,  404 
specific  gravitv  of,  how  measured, 
403 
when  diminished.  41'^ 
staining  of,  from  medicines,  411 
suppression  of,  causes  of.  407 
due  to  venous  engorgement. 
260.  261 
table  of  colors  of.  useless.  40S 
turbidness  of,  when  passed  i:*  p»- 
thological,   and   wnen    iKCurs, 
411 
Urobilin,  coloring  pigment  in  urine, 
402,  409 
-icterus,  48.  409 
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Urobilin,  tests  for,  410 

origm  of,  48 
UrobiJiniuria,  46 
Urometer,  reqaisitee  of,  403 
Uteros,  diseases  tn  uUro,  20, 21 
Uv»  oisi,  color  of  urine  after  taking, 

411 
Umla,  position  of,  in  paralysis  of  soft 

palate,  537 


ITAGI,  compression  of,  599 
V    Vagina,  taking  temperature  in, 
58 
Vaginal  mucus  in  urine,  416 
Vagus  centre,  457 

slow  pulse  in  irritation  of, 
237 
irritation  of,  by  bronchial  tumors, 

576 
nerve,  weakness  of  heart-sounds 

in  paralysis  of,  218 
paralysis  of,  pulse  in,  240 
quick  pulse  in,  577 
Valleix's  points  of  tenderness,  101, 

484 
Valve,  insufficiency  of,  eflfect  of,  194 

stenosis  of,  effect  of.  194 
Valves  of  heart,  part  taken  by,  in  the 
heart-sounds,  213 
where  best  auscultated,  213, 
214 
Valvular  defects   revealed   by  mur- 
murs, explanation  of,  221 
deficiency  a  cause  of  cyanosis,  44 

compensation  for,  195 
disease  of  heart,  hsematuria  with, 
417,  418 
enlargement     of     liver 
with,  324 
incompensation   in,  a  cause 
of  diminished  amount  of 
urine,  407 
value  of  pulse  in,  252 
insufficiency  and  its  effects,  193 
relative,  murmurs  with,  230 
sound  in  jugular  vein.  265 
Varicella,  49 
Variola.     Also  see  Smallpox. 

ulceration  of  larynx  with,  595 
Vasomotor  centre,  pulse  in  irritation 
of,  245 
disturbances,  when  occur,  577 
influences  upon  pulse  in  symmet- 
rical vessels,  257 
Vegetable  parasites  in  urine,  425 


Vegetative    system,  disturbance    of, 
in    nervous    diseases,  section    on, 
575 
Vein,  portal,  enlargement  of  spleen  in 

occlusion  of,  335 
Veins,  auscultation  of,  268 
examination  of,  260 
of  abdomen,   enlarged  with  as- 
cites, 314 
of  skin  enlarged  in  aneurism  of 

aorU,  254 
phenomena  of  circulation  in,  267 
Vena  cava  inferior,  pressure  upon  by 
enlarged    retro-peritoneal    glands, 
341 
Venereal  excesses,  cause  of  disease,  21 
Venous  engorgement,  effect  on  color 
of  the  blood,  270 
effect*  of,  260 
enlargement  of  spleen  with, 

335 
of  tongue,  286 
humming  explained.  269 
louder  on  right  side,  269 
synonyms  for,  269 
when  occurs,  269 
-liver  pulse,  266 

with  enlarged  liver,  322 
pulse  described,  263 

double  positive,  in  hemisys- 

tole,  267 
positive,  tracing  of,  265 
progressive,  in  aortic  insuf- 
ficiency, 267 
in   veins    of   hand   and 
back  of  foot,  268 
tracing  of,  264 
stasis  a  cause  of  jaundice,  47 
a  cause  of  oedema,  54 
ecchymoj»i8  from.  51 
■  thrombosis,  when  and  where  oc- 
curs, 268 
Ventricle,  contraction  of,  causes  a  sys- 
tolic heart-sound,  213 
hypertrophy  of,  shown  by  streng- 
thened sound  of  corresponding 
valve.  217 
left,  hypertrophy  and  dilatation 
of,  shown  hy  displacement  of 
apex,  200 
Vermiform  appendix,  317 

inflammation      of,     Cheyne- 

Stokes  breathing  in,  92 
tenderness  in  disease  of,  308 
usually  no  tumors  with  in- 
flammation of,  316 
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Vertebrae,  spines  of,  sensitive  to  pres- 
sure, 467 
Vertebral  artery,  461 

column,  section  on,  467 
Vertigo,  also  see  Dizziness 

defined,  and  when  occurs,  472 
from  the  eye,  663 
Vesicular  breathing  described,  142 
diminished,  causes  of,  145 
origin  of,  142 

pathological  changes  of,  144 
special  peculiarities  of,  143 
Vicarious  action  of  centripetal  influ- 
ences in  coordination,  528 
of  diaphragm    in   defective 

thoracic  breathing,  540 
of  kidney,  408 
participation      of     neighboring 
nerves,  485 
of  nerve,  479 
Vidian  nerve,  461 
Vierordt,  C,  reference  to,  275 
Vierordt,  H.,  reference  to,  35.  217,  283 
Vierordt,  K...  reference  to,  246,  272 
Vierordt,  O.,  reference  to,  154, 180 
Virchow,  reference  to,  177 
Vision,  concentric  limitation  of,  587 
of  the  field  of  in  gross 
hysteria,  534 
narrowing  of  field  of,  569 
disturbance  of,  from  choked  disc, 

amount  of,  600,601 
disturbances  of,  in  diseases  of  the 
nervous  system,  562 
in  uraemia,  440 
subjective  sensations  of,  571 
testing  field  of,  568,  569 

for  central  sharpness  of,  568 
Visual  amnesia,  552, 
Vocal  cords,  position  of,  during  pho- 

nation,  592 
in  paralysis.  599 
fremitus,  aia  in  determining  appa- 
rent enlargement  of  heart, 
210 
aids    in    diagnosis    between 
pneumonia    and    pleuritic 
exudation,  158 
increased,  when.  158 
palpation  for,  100 
described,  156 
technique  of,  157 
variations  of,  157 
weakness  or  suppression  of, 
when  occurs,  157 
Vogel,  reference  to,  408 


Voice,  character  of,  in  paralysis  of 
muscles  of  speech,  548 
effect   upon,    from    paralysis   of 

laryngeal  muscles,  538 
in  disease,  74 
Voit,  C,  reference  to,  434 
Volume  of  air  cavity,  effect  upon  pitch 
of  sound, 109 
of  an  extremity,  measurement  of. 

490 
of  cavity,  effect  upon  change  of 
pitch  of  sound,  111 
if  closed,    effect   on    pitch, 
110 
of  muscles,  diminution  of,  491 
Voluntary  motion,  455 

muscle,  spasms  of,  530 
Vomicae,   131.     Also  see  Cavities  io 

Lungs. 
Vomit,  chemical  examination  of,  359 
coffee-ground,  test  for  haemin  in, 

363 
color  of,  360 
comma    bacilli    in,   in    cases  of 

cholera  Asiatica,  390 
microscopical  appearance  of,  360 

examination  of,  364 
odor  of,  value  of,  366 
quantity  of,  360 
reaction  of,  in  various  conditioos, 

366 
section  on,  359 

watery,  watery- mucous,  and  mu- 
cous, significance  of,  360 
Vomited  material  illustrated.  365 
Vomiting,  act  of,  described,  358 

central,  diseases  in  which  it  oc- 
curs, 358 
due  to  round-worms,  380 
frequency  of,  359 
from  irritability  of  lar>'nx,  590 
from  severe  coughing,  l^oi^ 
from  uraemia,  4fi) 
in  diseases  of  abdominal  organs 

other  than  the  stomach.  358 
induction   of,   when  contra-indi- 
cated, 342 
kinds  of,  clinically  distinguished, 

358 
of  use  in  obtaining  contents  of 

stomach,  341 
phenomena  associated  with,  359 
reflex,  358 
section  on,  358 
time  when  it  begins,  359 
ways  in  which  it  occurs,  358 
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Vomiting,  when  it  ocean  in  neryons 

diseases,  578 
Vomitos   matatinus  potalomm,  359, 
361 
amount  of  vomit  in,  360 


WAGNER,  E  .  reference  to.  171 
Waldenburg,  reference  to,  164 
Wandering  kidney,  395 
diagnosis  of,  396 
differential  diagnosis  of,  397 
liver,  331 

signs  of,  324 
spleen,  335 

described,  336 
differential  diagnosis  of,  397 
Wasting   diseases,    hsemic    murmurs 
heard  in,  229 
significance  of,  34 
Water-brash  of  drunkards,  361 

-whistling  defined,  153 
Waxy  casts,  a  form  of  hyaline,  423 

illustrated,  423 
Weichselbaum,  reference  to,  427 
Weigert,  reference  to,  185 
Weight,  loss  of,  a  sign  of  disease, 
23 
of  body,  increase  and  diminution, 

34,35 
relation  to  height,  35 
Weil,    Handbook    of  Topographical 
Percussion,  quoted,  112 
-Luschka.  quoted,  78,  79 
quoted,  113.  122,  123,  125 
reference  to,  116,  121,  130,  132, 
133, 192,  206. 207,  259.  304,  306. 
312,  319,  321.  327,  332  (note), 
333.  336,  338,  393 
Wernicke,  reference  to,  552,  553,  555, 

556,  558,  601 
Westphal,  reference  to,  498,  499,  525, 

527 
Westphal's  view  of  tendon  reflexes, 

500 

Whispered  voice,  auscultation  of,  159 

White  blood-corpuscles  in  sputum,  176 

increased  proportion  of, 

to  red.  in  anaemia,  275 

in  urine  of  cystitis.  419 

normal  proportion  of,  to 

red,  278 
with  hsematoidin  needles, 
432 
corpuscles,  increase  of.  in  leukjp- 
mia  shown  by  microscope,  279 


White  kidney,  large,   fatty  casts  in 

urine  of,  423 
dropsy  with,  440 
form    of  epithelium    in 

urine  of,  421 
lipuria  in,  447 
Whooping-cough,  effect  of,  on  venous 
circulation,  263 
expansion  of  lungs  after.  l.'{6 
expiratory  bulging  in,  98 
microbe  of,  IIH) 
phenomena  of,  described,  1(>6 
relation  to  emphysema,  22 
severe   cough  of,  a  cause  of 

emphysema  of  skin,  56 
vomiting  in,  35S 
Will,  conscious,  participation  in  co- 
ordination, 528 
Williams's   tracheal    tone  described, 

111,  121,  131,  1:^2 
Willis,  circle  of.  4()1 
Wintrich,  reference  to,  104 
Wintrich's  change  of  sound  described, 

111,  182,  159 
Woillez's  cvstometer,  KJM 
Wolff,  reference  to,  246 
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Word-blindness,  testing  for,  556 
-deafne^ss,  55,  461 
defined,  55*2 
testing  for,  55() 
the  condition  of  the  hearinyj 
must  he  detcnnincd  in.57.'i 
Worms,  a  cause  of  e|)ileptiform  attacks 

in  children,  58;{ 
Wrisberg,  cartihiges  of.  51)1 
Writer's  cramf),  :uVl,  5<;i 
Writing,  an  accjuired  faculty,  54*) 
centre  for,  557 
diagnostic  vahic  of  the  character 

of,  5<;i 

disturbances  of  power  of,  549 

how  actiuircd,  549 
Wunderlich,  (jiiotcd,  <;:>,  (IS,  6!),  70 
Wunderlich's  tal)le  of  temperatures.  (U 


VAXTHIX  crystals,  4:}:i 

YEAST  cells  in  sputum,  100 
fundus  in  urine,  important  when 
there  is  su^ar,  42H 
Yellow  atrophy  of  liver,  acute,  dimi- 
nution   of  |)hosphates 
in  urine  with,  435 


700 


INDEX. 


Yellow  atrophy  of  liver,  acute,  leocin 

and  tyrosin  in  orine 
of,  432 
acute,   urea  diminished 

in,  434 
diminished  area  of  dul- 
nesa  with,  331 
fever,    hsemato -jaundice   in,  47 
hemorrhage  of  stomach  in, 
362 


ZEISS'  apparatus  for  polarlzatioii, 
447 

reference  to,  175,  274.  281,  447 
Zenker,  reference  to,  179 
Ziehl,  reference  to,  187 
Ziemssen,  reference  to,  164,  302, 508, 

593,  594,  596,  598,  599 
Zimmerlin,  reference  to,  524,  525 
Zygoma,  what  palpation  above  and 

below  shows,  537 
Zygomatic  nerve  illustrated,  485 


TuiitauCT  ■    ■   ■ 
Cah«l  and  Eihier'i  Chif^'^k 

•Dc St)m-.ii.u-i  L>Ki^t  /ii 
DsrluKl't  0:»s7i^>     ... 

Gvtifun' D;^s 
OuHaV  EXtn 

Hjirc't  PiiT«i'^:< 
HiBpIui't  Si  I 

JickwnudG.e 


a  y  w-.==i 


b^  (he  tifb  Mudan!  -yi>.'i,- 
The  J^  is^air:  -.-^ 


Hnnouncement  of  f  ortbcoming  publfcatfotid. 


AN  AMERICAN  TEXT-BOOK  OP  OBSTETRICS.         By  Amer- 
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AN  AMERICAN  TEXT-BOOK   OP   PHYSIOLOGY.     By  Amer- 
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AN    AMERICAN    TEXT-BOOK    OF   APPLIED    THERAPEU- 
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THE  PATHOLOGY  AND  SURGICAL  TREATMENT  OP 
TUMORS.  By  N.  Senn,  M.D.,  Ph.D..  LL.D.,  Professor  of  Practice 
of  Surgery  and  Clinical  Surgery,  Rush  Medical  Collie;  Professor  of 
Surgery,  Chicago  Polyclinic ;  Attending  Surgeon  to  Presbyterian  Hospital ; 
Surgeon-in-Chief,  St.  Joseph's  Hospital,  Chicago. 

This  work  will  epitomize  the  results  of  many  years  of  personal  observation 
and  successful  experience  of  its  author,  whose  [professional  eminence  guarantees 
the  authoritative  character  of  the  subject-matter. 

The  illustrations  will  be  profuse  and  unusually  fine,  including  photographic  re- 
productions  of  the  microscopic  appearances  of  a  great  variety  of  morbid  conditions. 

THE  CARE  OF  THE   BABY.    By  J.  P.  CkozER  Griffith,  M.  D.. 

Clinical  Professor  of  Diseases  of  Children,  and  Instructor  in  Clinical  Medi- 
cine, Medical  Department,  University  of  Pennsylvania;  Physician  to  St. 
Agnes',  Howard,  St.  Clement's,  and  the  Children's  Hospitals,  Philadelphia. 


SAUNDERS'  NEW  AID  SERIES  OP  MANUALS. 

Aeiv  volumes  in  active  preparation.     See  pages  a,  12. 
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AN  AMERICAN   TEXT-BOOK  OP  SURGERY.     Edited   by  Wiu 

LiAM  W.  Keen,  M.  D.,  LL.D.,  and  J.  William  White,  M.  D..  V\i.  l>. 
Forming  one  handsome  royal-octavo  volume  of  over  1200  ])a^cs  ^10x7. 
inches),  with  nearly  500  wood-cuts  in  text,  and  37  colored  and  h;dl'-ionc 
plates,  many  of  them  engraved  from  original  photographs  and  drawings 
furnished  by  the  authors.  Prices :  Cloth,  ^7.00  net ;  Sheep,  ^8.00  nei ; 
Half  Russia,  I9.00  net 

The  want  of  a  text-book  which  could  be  used  by  the  practitioner  and  at  \\\t 
same  time  be  recommended  to  the  medical  student  has  been  deeply  felt.  c*N|>e- 
cially  by  teachers  of  surgery;  hence,  when  it  was  suggested  to  n  numtvi  oi 
these  that  it  would  be  well  to  unite  in  preparing  a  tcxt-txxik  of  this  dc»cri)^ion, 
great  unanimity  of  opinion  was  found  to  exist,  §nd  the  gentlemen  l>eU»w  named 
gladly  consented  to  join  in  its  production.  While  there  is  no  distinctive  Amer 
ican  Surgery,  yet  America  has  contributed  very  largely  to  the  pn»gn*s.s  of  uuhUtu 
surgery,  and  among  the  foremost  of  those  who  have  aided  in  developing  this  art 
and  science  will  be  found  the  authors  of  the  present  volume.  All  of  them  arr 
teachers  of  surgery  in  leading  medical  schools  and  hospitals  in  the  United  States 
and  Canada. 

Especial  prominence  has  been  given  to  Surgical  Bacteriology,  a  feature  which 
is  believed  to  l)e  unique  in  a  surgical  text-book  in  the  F^nglish  language.  Anep 
sis  and  Antisepsis  have  received  particular  attention.  The  text  i^t  brought  well 
up  to  date  in  such  important  branches  as  cerebral,  spinal,  intestinal,  and  ))elvic 
surger}',  the  most  important  and  newest  operations  in  these  departments  being 
described  and  illustrated. 

The  text  of  the  entire  book  has  been  submitted  to  all  tlie  authors  for  their 
mutual  criticism  and  revision — an  idea  in  book-making  that  is  entirely  new  aiul 
original.  The  book  as  a  whole,  therefore,  expresses  on  all  tlu*  iin]M>rtant  sur- 
gical topics  of  the  day  the  consensus  of  opinion  of  the  eminent  surgeons  who 
have  joined  in  its  preparation. 

One  of  the  most  attractive  features  of  the  book  is  its  illustrations.  Very 
many  of  them  are  original  and  faithful  reproductions  of  photographs  taken 
directly  from  patients  or  from  specimens,  and  the  modern  improvements  in  the 
art  of  engraving  have  enabled  the  publisher  to  produce  illustrations  which  it  is 
believed  are  superior  to  those  in  any  similar  work. 

CONTRIBrTORS : 

Dr.  ChariesH   Burnett,  Philadelphia.  ;      Dr.  Nicholas  Senn,  ChicaKO. 

Phineas  S.  Conner,  Cincinnati.  1  Francis  J.  Shepherd.  Montreal,  Canada. 

Frederics.  Dennis,  New  York.  I^wis  A.  Stimiton,  New  York. 

William  W.  Keen.  Philadelphia.  ;  William  Thomson,  Philadelphia. 

Charles  B.  Nancrede,  Ann  Arbor,  Mich.  J.  Ci>llin«  Warren.  Boston. 

Roswell  Park.  Buffalo.  N.  Y.  '  J.  William  White,  Philadelphia. 

Lewis  S.  Pitcher.  New  York.  i 

"If  this  text-book  is  a  fair  reflex  of  the  present  position  of  American  surgery,  we  must 
admit  it  is  of  a  very  high  order  of  merit,  and  that  F-nglish  surgeons  will  have  to  look  very 
carefully  to  their  laurels  if  they  are  to  preserve  a  position  in  the  van  of  surgictl  practice." — 
L^ndtm  Lancet. 

"  The  soundness  of  the  teachings  contained  in  this  work  needs  no  stronger  guarantee  than 
it  afforded  by  the  names  of  its  authors." — Medical  News,  Philadelphia. 
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PRACTICE  OF  MEDICINE.  By  American  Tea chet«.  EdiicJ 
\iy  WiLLFAM  Pei'PKR,  M.  D.,  LL.D.,  Provost  anil  Professor  of  the  Thcot? 
and  Practice  of  Medicine  and  of  Clinical  Medicine  in  tbe  UniTenulj  of 
Pennsylyania,  Complete  in  two  hnndsainc  rof-iUoctavo  volumes  of  aboui 
looo  psgci  each,  wilb  illuuration!  lo  elucidate  Ibelenl  wherever  Decrs&xnr. 
Price  per  Volume;  Cloib. SS.oo  net;  Sheep,  J6.00 net ;  H»lf  Russia.  17.00 
neL 
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The  Bilicles  are  not  wrtlten  as  Ibough  addressed  to  students  in  lectures,  hut 
ue  exhaustive  descriptions  of  disea««,  with  the  newett  bids  3s  regards  Cwi-ui- 
lion.  SymplomBtology.  Diagnosis,  Prognosis,  and  Treatment,  including  b  Xarf/: 
number  of  approved  formaliE.  The  recent  advances  madf  in  tbe  study 
of  the  liaderial  origin  of  various  ditieases  are  fully  describeil,  a*  well  a>  the 
bearing  of  the  knowledge  so  gained  upon  prevention  and  cure.  The  iubjectt 
of  Uacteriology  as  a  whole  and  of  Immunily  nte  folly  considered  in  a  separate 

Methods  of  diagnosis  are  given  the  most  minuie  and  careful  attention,  thus 
enabling  the  reader  lo  learn  the  very  latest  methods  of  investigation  without 
consulting  works  cpecrally  devoted  to  Ibe  subject. 
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AN  AMERICAN  TEXT-BOOK  OF  THE  DISEASES  OF  CHIL- 
DREN. Bj  American  Teachers.  Edited  by  Levis  Starr,  M.  D., 
assisted  br  Thompson  S.  Westcott,  M.  D.  In  one  handsome  roval-Svo 
▼olnme  of  1190  pages,  profusely  illustrated  with  wood  cuts,  half-tone  and 
colored  plates.   Net  Prices :  Qoth,  $7.00 ;  Sheep,  $8.00 ;  Half  Russia,  |^.oa 

The  plan  of  this  work  embraces  a  series  of  original  articles  written  by  some 
sixty  well-known  psediatrists,  representing  collectively  the  teachings  of  the  most 
prominent  medical  schools  and  colleges  of  .\merica.  The  work  is  intended  to 
be  a  PRACTICAL  book,  suitable  for  constant  and  handy  reference  by  the  practi- 
tioner and  the  advanced  student. 

One  decided  innovation  is  the  large  number  of  authors,  nearly  eveiy  article 
beii^  cootribnted  by  a  specialist  in  the  line  on  which  he  writes.  This,  while 
entailing  considerable  labor  upon  the  editors,  has  resulted  in  the  publication  of 
a  work  tuoroi'ghly  new  and  abreast  of  the  times. 

Especial  attention  has  been  given  to  the  latest  accepted  teachin^rs  upon  the 
etiology,  symptoms,  patholog>',  diagnosis,  and  treatment  of  the  disorders  of  chil- 
dren, with  the  introduction  of  many  special  formula;  and  therapeutic  procedures. 

Special  chapters  embrace  at  unusual  length  the  Diseases  of  the  Eye.  Ear, 
^OM  and  Throat,  and  the  Skin ;  while  the  introductory  chapters  cover  fully  the 
impoctant  subjects  of  Diet,  Hygiene,  Exercise,  Bathing,  and  the  Cheniistr>'  of 
Food.  Tracheotomy,  Intubation,  Circumcision,  and  such  minor  surgical  pro- 
cedures coming  within  the  province  of  the  medical  practitioner  are  carefully 
considered. 
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AND  SURGICAL,  for  the  use  of  Students  and  Praciitionera. 
Edited  by  J.  M,  Baldv,  M.  D.  Fomiing  s  ti.ind9ome  myil-uctmo  voJumc. 
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In  thi«  volame  all  anolamical  deieriptions,  excepting  those  Hsenttsl  to  ■  clear 
Dndenlanding  of  the  leiL,  have  been  umilteil,  the  illusltatians  being  Isrgflr  de- 
pended upon  lo  eluci')ate  Ihe  Bnnioiny  of  the  pnrts.  Tbis  work,  whieh  is 
thoroughly  practical  in  i»  teachings,  is  intended,  as  it«  title  implies.  !•;  be  * 
waFkinp  text-book  for  phjsicianB  and  stiidenls.  A  clesr  line  of  traumenl  hss 
been  laid  down  in  every  case,  and  although  no  allempt  has  lieen  made  to  dis- 
cuss mooted  points,  still  the  moal  important  of  these  have  been  nuied  2nd  ex- 
plained. The  operations  recommended  are  fully  illuslnued , so  (hat  Ihe  lesder, 
having  ■  picture  of  the  pr<>cedure  described  in  the  text  under  his  eye,  cannot  ftil 
to  grasp  the  idea.  All  cxinnenits  matter  and  diicasttoni  have  been  ar«fDll]> 
eicladed,  the  allempl  being  made  to  allow  no  onnecessaiy  details  to  cambeir 
the  text.  The  subject-matter  b  brought  up  10  date  at  every  point,  and  Ihe 
work  is  as  nearly  as  pmsihle  the  comhineil  opininns  nf  the  ten  ipeclatists  who 
figure  aa  the  authors. 

The  work  is  well  illostraled  throughout  with  wood-cuts,  half-tone  and 
colored  platei,  mostly  selected  from  the  auihors'  private  collections. 
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DISEASES  OP  THE  BYE.  A  Handbook  of  Ophthalmic  Prac- 
tice. By  G.  E.  DE  ScHWEixiTZ,  M.  D..  Ptmcssot  of  Ui<«ases  of  the  Eye, 
PbiljMlelphia  Poljclinic;  PkT>fes5or  of  Clinical  Ophthainwlogy.  Ielie^>^'D 
Medical  CoU^e,  Philadelphia,  etc  Fonning  a  handsome  royal-octavo 
Tolimie  of  more  thao  600  pages,  with  over  200  t'lne  woo<i-cut£.  many  of 
which  are  original,  and  2  chromo-iiihographio  piates.  Prices :  Cli^h. 
I4.00  net;  Sheep.  55.00  net;  Half  Russia,  55.50  net. 

The  object  of  this  work  is  to  present  to  the  student  and  practitioner  who  is 
beginning  work  in  the  fields  of  ophthalmology  a  plain  description  of  the  optical 
defects  and  diseases  of  the  eye.  To  this  end  special  attention  has  lieen  paid 
to  the  clinical  side  of  the  question ;  and  the  method  of  examination,  the  symp- 
tomatology leading  to  a  diagnosis,  and  the  treatment  of  the  various  ocular  detects 
have  been  brought  into  special  prominence.  The  general  plan  of  the  book  is 
eminently  practical.  Attention  is  called  to  the  large  number  •>!  illustrations 
(nearly  one>third  of  which  are  new),  which  will  materially  facilitate  the  thorough 
understanding  of  the  sab)cct. 


i« ' 


For  dM  stodeni  and  practitioiier  it  is  the  best  single  vohime  at  present  published."— 
Htdkml  Newt,  Philadelphia. 


«< 


A  most  oooiplete  and  xterling  presentation  of  the  present  stattB  of  modeni  knovledfe 
eonceming  diseases  of  the  frs^."—Medumi  Ag*. 


«« 


Pre>«aJn«ntlj  a  book  for  those  vishing  a  clear  yet  comprehensiTe  and  full  knowledge 
of  the  fbndamemaJ  truths  which  underlie  and  govern  the  practice  of  ophthalmology.** — Med" 
ieml  mmd  Surgkai  Rtp^rUr. 


'  At  once  comprdiensive  and  thoroughly  up  to  ^tc."—HiU/ital  Cas£:u  v London). 

PKOFESSIOXAL 


"A  work  that  will  meet  the  requirements  not  only  of  the  specialist,  but  of  the  general 
pnctittoner  in  a  rare  degree.     I  am  satbfied  that  unusual  success  awaits  it/' 

William  PBPrsx.  M.  D., 

Pr0OMt  amd Prp/ts*^  0/  Tkror^  and  Practice  o/'  Meduim*  and  C/inica:  .VedScime 

in  the  L  niversity  of  rennsylx-ania. 

"Coittaiiit  in  eoacise  and  reliable  form  the  accepted  views  of  Ophthalmic  Science." 

William  Thomsot.  M.  D., 
FrwfMor  0/  Ophthalmology,  Jefferson  Medical  College,  Pki:ade:/hia,  Dm. 

"Contains  hi  the  most  attractive  and  easily  underwood  form  just  the  sort  of  knowledge 
which  is  BfCf  111  to  the  intelligent  practice  of  general  medicine  and  surgery." 

J.  William  Whitb,  M.  D., 

Pro/essor  of  Clinical  Surgery  in  the  L'mrz-ersity  cf  Penmsylr^nia . 


«« 


'A  very  r^able  guide  to  the  study  of  eye  diseases,  presenting  the  latest  f.tcts  and  nevrcst 
ideas." 

SwAS  M.  BrnNBTT.  M.  n  , 

Prtfitt0r  ^ Ophlkedmolcgy  mmd  Otology,  Medical  iytpartm*nt  Vmiv.  o/"  (r<**r/r/. «tr«, 

W'juhingU^n t  t>.  C. 
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For  Sale  by  Subscription. 


MEDICAL  DIAGNOSIS.  By  Dr.  Oswald  Vierordt,  Professor  of 
Medicine  at  the  University  of  Heidelbei^.  Translated,  with  additions, 
from  the  Second  Enlarged  German  Edition,  with  the  author*8  permission, 
by  Francis  H.  Six'art,  A.  M..  M.  D.  Third  and  Revised  Edition.  In 
one  handsome  royal-octavo  volume  of  700  pages,  178  fine  wood-cuts  in 
text,  many  of  which  are  in  colors.  Prices :  Qoth,  $4.00  net;  Sheep,  $5.00 
net ;  Half  Russia,  $5.50  net 

In  this  work,  as  in  no  other  hitherto  published,  are  given  full  and  accurate 
explanations  of  the  phenomena  observed  at  the  bedside.  *  It  is  distinctly  a  clin- 
ical work  by  a  master  teacher,  characterized  by  thoroughness,  fulness,  and  accu- 
racy. It  is  a  mine  of  information  upon  the  points  that  are  so  often  passed  over 
without  explanation.  Especial  attention  has  been  given  to  the  germ-theory  as 
a  factor  in  the  origin  of  disease. 

This  valuable  work  is  now  published  in  German,  English,  Russian,  and 
Italian.  The  issue  of  a  third  American  edition  within  two  years  indicates  the 
favor  with  which  it  has  been  received  by  the  profession. 

"  Rarely  is  a  book  published  with  which  a  reviewer  can  find  so  little  fiault  as  with  dte 
volume  before  us.  All  the  chapters  are  full,  and  leave  little  to  be  desired  by  the  reader. 
Elach  particular  item  in  the  consideration  of  an  organ  or  apparatus,  which  is  necessary  to 
determine  a  diagnosis  of  any  disease  of  that  organ,  is  mentioned;  nothing  seems  forgotten. 
The  chapters  on  diseases  of  the  circulatory  and  diaestive  apparatus  and  nervous  system  are 
especially  full  and  valuable.  Notwithstanding  a  kw  minor  errors  in  translating,  which  are 
of  small  importance  to  the  accuracy  of  the  rest  of  the  volume,  the  reviewer  would  repeat  that 
the  book  is  one  of  the  best — probably  the  h*st — which  has  fallen  into  his  hands.  An  excel- 
leut  and  comprehensive  index  of  nearly  one  hundred  pages  closes  the  volume." — University 
Medical  Magazine,  Philadelphia. 

"Thorough  and  exact The  author  has  rendered  no  mean  service  to  medicine  in 

having  prepared  a  work  which  proves  as  useful  to  the  teacher  as  to  the  student  and  prac- 
titioner.—  The  LMHcet  (London). 

PKOFESSIOMAI.  OPIMIOMS. 

"  One  of  the  most  valuable  and  useful  works  In  me<Ucal  literature." 

Alb::andbr  J.  C.  SaBita,  M.  D., 

Dean  0/  the  Long  Island  College  Hos/itai,  and  Professor  <ff  the  Medical  and  Surgical 

Diseases  0/  Women, 

"  Indispensable  to  both  '  students  and  practitioners.' " 

F.  MnvoT,  M.  D., 

Iteney  Professor  0/  Theory  and  Practice  of  Medicine,  Heurvard  University. 

"  It  is  very  well  arranged  and  very  complete,  and  contains  valuable  features  not  usnally 
found  in  the  ordinary  books." 

J.  H.  MusssR,  M.  D., 

A  ssistant  Professor  Clinical  Medicine,  University  of  Pensuylvama, 

"One  of  the  most  valuable  works  now  before  the  profession,  both  for  study  and  reference." 

N.  S.  Davis,  M.  D., 

Professor  of  Principles  and  Practice  of  Medicine  and  Ciinieal  MeeUcime,  Ckiceig9 

Medical  QUl^^e, 


CATALOGUE   OF  MEDICAL    WORKS. 


For  Sale  by  Subscription. 

A  NEW  PRONOUNCING  DICTIONARY  OF  MEDICINE,  with 
Phonetic  Pronunciation,  Accentuation,  Etymology,  etc.  By  John 
M.  Keating,  M.  D.,  LL.D.,  Fellow  of  the  College  of  Physicians  of  Phila- 
delphia; Vice-President  of  the  American  Px-diatric  Society;  Ex-l*resident 
of  the  Association  of  Life  Insurance  Medical  Directors ;  Editor  ♦*  Cyclo- 
paedia of  the  Diseases  of  Children,"  etc.;  and  Hknry  Hamilton,  author 
of  "A  New  Translation  of  Virgil's  itneid  into  English  Rhyme;'*  co- 
author of  •*  Saunders'  Medical  Lexicon,"  etc. ;  with  the  Collalwration  of 
J.  Chalmers  DaCosta,  M.  D.,  and  Frederick  A.  Packard,  M.  I>. 
With  an  Appendix  containing  important  Tables  of  Bacilli,  Micrococci, 
Leocomalnes,  Ptomaines,  Drugs  and  Materials  used  in  Antiseptic  Sur- 
gery, Poisons  and  their  Antidotes,  Weights  and  Measures,  Therniometric 
Scales,  New  Official  and  Unofficial  Drugs,  etc.  Forming  one  very 
attractive  volume  of  over  800  pages.  Second  Revised  Edition.  Prices  : 
Goth,  $5.00  net;  Sheep,  $6.00  net;  Half  Russia,  $6.50  net.  With 
Denison's  Patent  Index  for  Ready  Reference. 

PKOFESSIOMAL  OPIBTIOXH. 
"  I  am  much  pleaaed  with  Keating's  Dictionary,  and  Khali  take  pleasure  in  recommeniling 

it  to  my  classes.  ' 

Hbnkv  M.  Lyman,  M.  I).. 

Pro/est0r  of  PrincipUs  and PractLe  0/  Medicine,  Knsh  Medical  College,  Lhicigo,  III. 
**  I  am  convinced  that  it  will  be  a  very  valuable  adjunct  to  my  xludy-table,  convenient  in 
sixe  and  sufliciently  full  for  ordinary  use." 

C.  A.  LiNDSLRV,  M.  D., 
Pr0fe*sor  ^  Theory  and  Prttctice  0/  Medicine,  Medical  Dept.  Yale  Unirtrsityj 

Secretary  Connecticut  State  Board  of  Health,  New  //aven.  Conn 

"  I  will  point  out  to  n^  classes  the  many  good  features  of  this  )>o<>k  as  1  omp.ired  with 
ochen,  which  will.  I  am  sure,  make  it  very  popular  with  •»tu<ient<i." 

JoHM  Ckunyn.  M.  I).,  I.I.  I)., 
Pro/«M$0r  0/  Principles  and  Practice  of  Medicine  and  C  'linical  Mfdi,  ine : 

Protidtnt  of  tkt  Faculty,  Medical  Dept.  Niagara  Umivenity,  HHifalo,  A'.  )' 

AUTOBIOGRAPHY  OP  SAMUEL  D.  GROSS.  M.  D.,  Kmontus  Pro 
feasor  of  Surgery  in  the  Jeffiirson  Medical  College  of  Philadclj)hia,  with 
Reminiscences  of  His  Times  and  Contemiwraries.  Editetl  by  his  sons, 
Samuel  W.  Gross,  M.  D.,  LL.D..  late  Professor  of  Principles  of  Surgery 
and  of  Clinical  Surgery  in  the  Jefferson  Medical  Collc-ge,  and  A.  IIallkr 
Gross,  A.  M.,  of  the  Philadelphia  Bar.  Preceded  by  a  Memoir  of  Dr. 
Gross,  by  the  late  Austin  Flint.  M.  D.,  LL.D.  In  two  handsome  volumes, 
each  containing  over  400  pages,  demy  8vo,  extra  cloth,  gilt  top,  with  tine 
Frontispiece  engraved  on  steel.    Price,  S5.00  net. 

This  autobiography,  which  was  continued  by  the  late  eminent  surgeon  until 
within  three  months  of  his  death,  contains  a  full  and  accurate  histor\'  of  his 
early  struggles,  trials,  and  sulwequent  succossos,  told  in  a  .sinj;ularly  interesting 
and  charming  manner,  and  embraces  short  and  graphic  |>en-i)ortraits  of  many 
of  the  most  distinguished  men — surgeons,  physicians,  divines,  lawyers,  statrs- 
raen,  scientists,  etc. — with  whom  he  was  brought  in  contact  in  America  and  in 
Europe ;  the  whole  forming  a  retrospect  of  more  than  three-f  quarters  of  a  century. 


m   B.   SAUNDERS' 

For  Sale  by  Snbscription. 


AN  AMERICAN  TEXT-BOOK  OF  OBSTETRICS.  By  American 
Teachera,  By  Richard  C,  Noiri*.  A.  M„  M.  D.;  James  H.  Eihrndge. 
M.  D. ;  Cliauncey  D,  Palmer.  M.  D. :  Howard  A.  Kelly,  M-  D, ; 
Jewett,  M,  D.;  Henry  J.  Gurigoci,  M.  D.;  Barton  Cooke  Hir»«,  M^ 
Th*ophilus  Parvin,  M.  D. ;  Geo^e  A.  Fierwl,  M.  D.:  EHward  P.  I 
M.  D.  1  Charges  Warrington  Earle.  M.  D. ;  Robert  L.  Dickinaon,  M.  fl 
Edward  Reynolds,  M.  D. :  Henry  Scliwarz.  M.  D.  \  and  Jimci  C.  Cuo- 
ertrn,  M.  D,  In  one  very  handsome  itnpetial-ociavo  volume,  with  a  laige 
number  of  original  illusl rations,  including  full-pa^  platw,  and  unifonn 
will)  ■■  The  American  Text- Book  of  Gynecology,"   (En  active  preparation.) 

Such  an  array  of  welbknonn  leacbera  is  a 
character  of  the  work,  and  it  gives  the  lasun 
saniE  meiiaure  of  success  swarded  it  as  has  attended  the  recent  publication  of 
its  companion  Yolurac.  "  The  Aoicrican  Tcil-Book  of  GynecolofiT'"  The  illui- 
tratjonu  will  receive  the  most  minute  atlention;  the  cuts  intrispcrwd  thraughnui 
the  Icil,  and  the  full-page  plates,  which  will  reflect  the  highest  attaintnems  of 
the  artist  and  engraver,  will  appeal  at  once  to  the  eye  a>  well  a*  to  ilie  miod 
of  the  student  and  practitioner. 

AN  AMERICAN  TEXT-BOOK  OP  PHYSIOLOGY.     By  American 

Teachers.  Edited  by  William  11.  IIiuveli,  Ph.  D.,  M.  D.,  ProfeOTir 
of  Physiology,  Johns  Hopkins  University,  With  llie  collalxualion  of  such 
eminent  Epecialisls  as  Henry  P,  Bowdilcb,  M.  D. ;  John  G.  Curtis,  M.  D.; 
Henry  H.  Donaldson,  M.  D.i  Frederick  S.  Lee,  Vi.  D.;  Warren  P.  Lotn- 
bard,  A.  B..  M,  D, :  Graham  Lusk,  Pti.  D, ;  Henry  Sewall.  M.  D.;  Edwaiii 
T.  Reichert,  M,  D.:  Joseph  W.  Warren,  M,  D.  In  one  imperial. 
volume  (with  a  large  number  of  onglnil  illiutrations),  unifonn  widi 
American  Test. Books  of  ".Surgery,"  "Practice,"  "  GyBecology," 
(In  preparation  for  early  publi 

This  will  be  the  mist  notable  attempt  yet  made  tn  this  conntry  to  comlNne  n 
one  volume  the  entire  sobjecl  of  Human  Physbli^  l)y  well-known  icacbea 
who  have  given  especial  study  to  that  part  of  the  su^ect  upon  which  Ibey  will 
write.  The  completed  work  will  represent  the  present  status  of  the  science  of 
Physiology,  and  in  particular  from  the  siandpoini  of  the  student  of  medicine 
and  the  medical  praclilinner.  Illustrations  largely  drawn  from  original  sources 
will  \ie  used  freely  throughout  the  test, 

AN  AMERICAN  TEXT-BOOK  OF  APPLIED  THERAPEUTICS. 

By  American  Teachers.      (1,,  prepnrslinn. ) 

AN    AMERICAN    TEXT-BOOK   OP   NURSINO.      By   AmericMi 


F*.  Lotn- 
Edwaiii  I 
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A  SYLLABUS  OF  GYNiBCOLOGY,  arranged  in  confonnity  with 
The  American  Text-Book  of  Gynecology.  By  J.  W.  Long,  M.  D., 
Professor  of  Diseases  of  Women  and  Children,  Medical  College  of  Vir- 
ginia, etc.     Price,  Cloth  (interleaved),  |i.oo  net. 

Based  upon  the  teaching  and  methods  laid  down  in  the  lai^er  work,  this  will 
not  only  be  useful  as  a  supplementary  volume,  but  to  those  who  do  not  already 
possess  the  text-book  it  will  also  have  an  independent  value  as  an  aid  to  the 
practitioner  in  gynecological  work,  and  to  the  student  as  a  guide  in  the  lecture- 
room,  as  the  subject  is  presented  in  a  manner  at  once  systematic,  clear,  succinct, 
and  practical. 


TEMPERATURE  CHART.     Prepared  by  D.  T.  LAiNfe,  M.  D.     Size 
8x  13)^  inches.     Price,  per  pad  of  25  charts,  50  cents. 

A  conveniently  arranged  chart  for  recording  Temperature,  with  columns  for 
daily  amounts  of  Urinary  and  Fecal  Excretions,  Food,  Remarks,  etc.  On  the 
back  of  each  chart  is  given  in  full  the  method  of  Brand  in  the  treatment  of 
Typhoid  Fever. 


THE  NURSE'S  DICTIONARY  of  Medical  Terms  and  Nursing 
Treatment,  containing  Definitions  of  the  Principal  Medical  and  Nursing 
Terms,  Abbreviations,  and  Physiological  Names,  and  Descriptions  of  the 
Instruments,  Drugs,  Diseases,  Accidents,  Treatments,  Operations,  Foods, 
Appliances,  etc.  encountered  in  the  ward  or  in  the  sick-room.  Compiled 
for  the  use  of  nurses.  By  Honnor  Morten,  author  of  *•  How  to  Become 
a  Nurse,"  "  Sketches  of  Hospital  Life,"  etc.  Second  and  enlarged  edi- 
tion.    l6mo,  140  pages.     Price,  Cloth,  $1.00. 

This  little  volume  is  intended  for  use  merely  as  a  small  reference-book  which 
can  be  consulted  at  the  bedside  or  in  the  ward.  It  gives  sufficient  explanation 
to  the  nurse  to  enable  her  to  comprehend  a  case  until  she  has  leisure  to  look 
up  larger  and  fuller  works  on  the  subject. 

"  Should  be  at  the  dispmal  of  every  nurxe." — Birmingham  Medical  Review. 

"  Maintains  its  reputation  for  brevity  and  simplicity."— //•jA«<'»r/ii«/Vi«  Monthly. 

"Though  ostensibly  for  professional  nurses,  contains  in  a  compact  form  just  such  infor- 
mation as  almost  every  intelligent  man  would  like  to  have  at  h.ind  in  these  days  when 
the  interest  in  all  matters  of  saniuttion  and  medicine  has  become  so  great." — Mtdical 
Examiner. 


<< 


A  book  which  every  progressive  nurse  must  have." — Medical  World. 


"  This  little  volume  is  almost  indispensable  In  the  training  school  and  in  the  library  of  the 
nurse." — AV«»  York  Medical  Times. 


lO  W.   B.   SAl'ffDESS' 

SURGICAL  PATHOl-OGY  AND  THERAPEUTICS.     By  J.  Coi.- 
UNS  Warren,  M.  D.,  Professor  of  Su^ery.  H«rvanl  MedinI  School,  elc 
In  uue  very  handsome  ocuvo  tdIubu:  <A  over  Soo  pages,  witli   135   illus- 
IraLions,  33  of  which  are  chroiao-lilhi^iaphs,  and  all  of  which  are  drawn 
from  original  specimens.     Prices:  Golli,  >6.oo  Det;  Half  Morocco,  $700 
nel.     Sold  by  subscriptioo. 
Covering  as  it  does  the  entire  field  of  Surgical  Pathology  aod  Surgical  Thera- 
peutics by  an  acknowledged  authority,  the  publisher  is  ciAlident  that  the  wurk 
will  rank  as  a  standard  authority  on  the  subject  of  which  it  treats.      I'aitlculor 
allctition  has  been  paid  to  Bacteriology  and  Surgical  Bacteria  from  the  slarid- 
|ioint  of  recent  invesiigatioos,  and  the  chromo-lilbogiaphic  plaMa  in  tlieir  fidelity 
to  nature  and  in  scientific  accutacy  have  hitherto  heeu  unappioachcd. 
DISEASES  OF  WOMEN.     By   Hknev  J.   GaRRlcl'Ci,   A.M..   M.U.. 
Professor  of  OlBlctrics  in  the  New  York   Post-Graduate  Medical  Schwjl 
and  Hospital;   Gynecologist  to  St.  Mark's  Hospital  and  to  the  Gtnnaii 
Dispensary,  etc.,  New  York  Gity.     In  one  \eiy  hand»>ine  odavo  volume 
of  about  700  pagci,  iUnstraled  by  numeroni  wood-cuts  and  colored  platck. 
Ptices  :  Cloth,  (4.00  net;  Sheep,  ^5.00  nel. 

A  FRAcncAL  work  on  gynecoli^  for  the  use  of  «tu-lents  and  praciiiionefi, 
written  in  a  terse  and  concise  manner.  The  im|»rtance  o(  a  thmuugh  Itno«. 
ledge  of  the  anatomy  of  the  female  pelvic  organs  has  been  fullv  recogDii«<l  by 
the  author,  and  considerable  space  has  been  devoted  10  the  subject.  The  chap- 
ters on  Operations  and  on  Treatment  are  thoroughly  modem,  and  are  baseJ 
upon  the  large  hospital  and  private  practice  of  th«  author.  The  text  i*  elyc>- 
dated  by  a  lo^e  number  of  illustrations  and  colored  plates,  many  uf  them  ' 
original,  and  forming  a  complete  atlas  for  sludyiiig  embrvoUgy  and  the  4n 
of  (he  frrnale  gatiialia,  besides  eiemplifyiDg,  whenever  needed,  morbid 
s,  apppTilus,  and  operations. 


BXCBBPT  OF  COXTENTH. 

OOcDi  of  Ihc  Fccmle  G*b1uU.— Amioniy  of  llw  Fcnialt  Pdvk  OiwiM— P 
'ubcrly.— MtiHiriuiloa  and  Uvula  don  .—Cc>pulailcin.—Fi:caiidiliMi  —The  Oil 
lology  in  Ijiiicral.— EDOiiMiiuiu  in  GHitul.— TrnmneBi  in  General — Ahoui 

— DiK.<in  oF  ihc   Va^iiu.— DliGiK^   of  ihr  UtcnK.— DlKUB  of  Ihi  Fallo 


idd^^^H 


The  reception  accorded  to  Ihla  worli  baa  been  man  DatleriDg.  In  the  ibort 
period  which  hai  elai»ed  aioca  Ha  iiiuc  It  baa  been  adopted  and  recoramcoded 
aa  a  lut-booli  by  more  than  to  of  the  Medical  Schoola  and  UalvetaiUca  of  th* 
United  Statsi  and  Canada. 

^'iiac  oF  (hv  bet[  icxi-Ikh'Iu  for  inidenu  dikd  prdclitioneri  which  hii  been  publi^hrd  in 
the  En£li(fa  Lvigidge.  ii  it  condensed,  cicu,  and  o^mprebenirve.  The  prvf,-vnit  ieamiuA 
and  giCBi  clinical  eipciience  oF  the  di<iinsui(hcd  ?uil»ir  find  *Bprc4»ian  in  ihu  booh  in  ■ 

B>;iy  not  hi  availnble,  vill  find  in  Ihii  bocJi  invaluable  conaxl  and  help." 

Thad  a.  Riaht.  U.  D  .  t.t  n , 


Practical,  Exhaustive,  Authoritative. 


SAUNDERS' 

NEW  AID  SERIES  OF  MANUALS 


KOR 


Students  and  Practitioners. 


Mr.  Saunders  is  pleased  to  announce  as  in  active  preparation  his  NEW 
AID  SERIES  OP  MANUALS  for  Students  and  Practitioners.  As 
publisher  of  the  Standard  Series  of  Question  Compends,  and  through  in- 
timate relations  with  leading  members  of  the  medical  profession,  Mr.  Saunders 
has  been  enabled  to  study  progressively  the  essential  desiderata  in  practical 
*•  self-helps  "  for  students  and  physicians. 

This  study  has  manifested  that,  while  the  published  *<  Question  Compends  ** 
earn  the  highest  appreciation  of  students,  whom  they  serve  in  reviewing  their 
studies  preparatory  to  examination,  there  is  special  need  of  thoroughly  reliable 
handbooks  on  the  leading  branches  of  Medicine  and  Surgery,  each  subject 
being  compactly  and  authoritatively  written,  and  exhaustive  in  detail,  without 
the  introduction  of  cases  and  foreign  subject-matter  which  so  largely  expand 
ordinary  text-books. 

The  Saunders  Aid  Series  will  not  merely  be  condensations  from 
present  literature,  but  will  be  ably  written  by  well-known  authors 
and  practitioners,  most  of  them  being  teachers  in  representative 
American  Colleges.  This  neiv  series^  therefore,  will  form  an  admirable 
collection  of  advanced  lectures,  which  will  be  invaluable  aids  to  students  in 
reading  and  in  comprehending  the  contents  of  "  recommended  "  works. 

Each  Manual  will  further  be  distinguished  by  the  beauty  of  the  new  type ; 

by  the  quality  of  the  paper  and  printing ;  by  the  copious  use  of  illustrations ; 

by  the  attractive  binding  in  cloth  ;  and  by  the  extremely  low  price,  which 

will  uniformly  be  $1.25  per  volume. 

II 


SAUNDERS'  NEW  AID  SERIES  OF  MANUALS. 


YOLUMES  low  EEADT. 


PHYSIOLOGY.  ^  JossFH  Howard  Raymond,  A.  M.,  M.  D^  Professor 
of  PhrsaoiogT  and  HjiJiieae  and  Lecturer  oo  GjnecoloQr  in  the  Long 
Island'  College  Hospitil,  etc     PHce,  $1^5  net. 

SURGERY,  Generml  and  Operative.  Bj  John  Chalmees  DaCosta, 
M.  D^  DemoDscntor  of  Surgery,  JefiiErsoo  Medical  College,  Philadelphia, 
etc     Doable  nnmber.     Price,  $2.50  net. 

DOSE-BOOK  AND  MANUAl.  OP  PRESCRIPTION^ WRITING. 

By  £.  Q.  Thornton,   M.  D.,  Demonstrator  of  Therapeutics,  Jefferson 
Medical  College,  Philadelphia.     Price,  $ias  net 

MEDICAL  JURISPRUDENCE.  By  Henry  C.  Chafman,  M.  D..  Pro- 
fessor of  losutates  of  Medicine  and  Medical  Jnriqxiidence  in  the  Jefier- 
son  Me^iical  College  of  Philadelphia,  etc      IVice,  $1.25  net. 

SURGICAL  ASEPSIS.     Br  Carl  Beck,  M.D..  Surgeon  to  St.  Mark's 

HoiSfMtal  and  to  the  German  l\>liklinik ;  Instructor  in  Surgery,  New  York 
Posi-Gnduate  Medical  School,  etc     Prioe,  $1.25  net. 


YOLUMES  n  PBEPARATIOI  FOS  EASLT  PUBLIOATIOI. 


• 


OBSTETRICS.  By  W.  A.  Newman  Doruind,  M.  D.,  Demonstrator  of 
Obstetrics,  Unirersity  of  Peonsylirania;  Chief  of  Gynecological  Dispen- 
sary, Pennsylvania  Hospital ;  Member  of  Philadelphia  Obstetrical  Society, 
etc.     Price,  $1.25  net. 

MATERIA  MEDICA  AND  THERAPEUTICS.  By  Henry  A. 
Griffin,  A.  B.,  M.  D.,  Assistant  Physician  to  the  RooscTelt  Hospital, 
Ont-paiient  Department,  New  York  Qty.     Price,  $1.25  neL 

SYPHILIS  AND  THE  VENEREAL  DISEASES.  By  James 
Nevins  Hyde,  M.  D.,  Professor  of  Skin  and  Venereal  Diseases  in  Rush 
Med'.cal  College,  Chicago.     Doable  number.     Pnce,  $2.50  net. 

NERVOUS  DISEASES.  By  Charles  W.  Burr,  M.  D.,  Qinical  Pro- 
testor of  Nervous  Diseases,  Medico-Chirargical  College,  Philadelphia, 
etc.     Price,  $1.25  net. 

PRACTICE  OF  MEDICINE.  By  George  Roe  Lockwood,  M.  D.. 
Professor  of  Piactice  in  the  Woman's  Medical  College  and  in  the  New 
York  Inhrman*,  etc.     Double  number.     Price,  $2.50  net. 

NOSE  AND  THROAT.  By  D.  Braden  Kyle,  M.  D.,  Chief  Laryngol. 
ogist  to  St.  .\i;nes'  Hospital,  Philadelphia;  Instructor  in  Clinical  Micios- 
copy  and  .\ssisiant  Demonstrator  of  Pathology  in  the  Jefierson  Medical 
College,  etc.     Price,  3*25  net. 

*9*  There  will  be  published  in  the  same  aeries,  at  close  isterrals,  carefully -pre- 
pared works  on  the  subjects  of  Anatomy,  Gsrnecolofy,  Pathology,  Hygiene,  etc.- 

by  prominent  specialists. 
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Saunders*  New  Aid  Series  of  Manuals. 


A  MANUAL  OP  PHYSIOLOGY.  By  Joseph  H.  Raymond,  A.  M., 
M.D.,  Professor  of  Physiology  and  Hygiene  and  Lecturer  on  Gynecology 
in  the  Long  Island  College  Hospital ;  Director  of  Physiology  in  the  Hoag- 
land  Laboratory;  formerly  Lecturer  on  Physiology  and  Hygiene  in  the 
Brooklyn  Normal  School  for  Physical  Education;  Ex- Vice -President  of 
the  American  Public  Health  Association;  Ex-Health  Commissioner  City 
of  Brooklyn,  etc.     Illustrated.     Price,  Cloth,  $1.25  net.     (Just  ready.) 

In  this  manual  the  author  has  endeavored  to  put  into  a  concrete  and  avail- 
able form  the  results  of  twenty  years'  experience  as  a  teacher  of  Physiol(^y  to 
medical  students,  and  has  produced  a  work  for  the  student  and  practitioner, 
representing  in  a  concise  form  the  existing  state  of  Physiology  and  its  methods 
of  investigation,  based  upon  Comparative  and  PcUhol(^ical  Anatomy,  Clinical 
Medicine,  Physics,  and  Chemistry,  as  well  as  upon  experimental  research. 


A  MANUAL  OP  SURGERY,  General  and  Operative.  By  John 
Chalmers  DaCosta,  M.  D.,  Demonstrator  of  Surgery,  Jefferson  Medical 
College,  Philadelphia ;  Chief  Assistant  Surgeon,  Jefferson  Medical  College 
Hospital ;  Surgical  Registrar,  I'hiladelphia  Hospital,  etc.  One  very  hand- 
some volume  of  over  700  pages,  with  a  large  number  of  illustrations. 
(Double  number.)     Price,  Cloth,  $2.50  net. 


A  new  manual  of  the  Principles  and  Practice  of  Surgery,  intended  to  meet 
the  demands  of  students  and  working  practitioners  for  a  medium-sized  work 
which  will  embody  all  the  newer  methods  of  procedure  detailed  in  the  larger 
text-books.  The  work  has  been  written  in  a  concise,  practical  manner,  and 
especial  attention  lias  been  given  to  the  most  recent  methods  of  treatment. 
Illustrations  are  freely  used  to  elucidate  the  text. 


A  MANUAL  OP  OBSTETRICS.  By  W.  A.  Xewman  Dori.and, 
M.  D.,  Demonstrator  of  Obstetrics,  University  of  Pennsylvania;  Chief  of 
Gynecological  Dispensary,  Pennsylvania  Hospital ;  Member  of  Phila- 
delphia Obstetrical  5>ociety,  etc.  Profusely  illustrated.  Price,  Cloth, 
^1.25  net.     (Preparing.) 

This  work,  which  is  thoroughly  practical  in  its  teachings,  is  intended,  as  its 
title  implies,  to  be  a  working  text-book  for  the  student  and  of  value  to  the 
practitioner  as  a  convenient  handbook  of  reference.  Although  concisely  writ- 
ten, nothing  of  importance  is  omitted  that  will  give  a  clear  and  succinct  know- 
ledge of  the  subject  as  it  stands  to-day.  Illustrations  are  freely  used  throughout 
the  text. 
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DOSE-BOOK  AND  MANUAL  OP  PRESCRIPTION-WRITING. 

By  E.  Q.  Thornton,   M.  D.,  Demonstrator  of  Therapeutics,  Jefferson 
Medical  G^llege,  Philadelphia.     Illustrated.     Price,  Clodi,  I1.25  net 

But  little  attention  is  generally  given,  in  works  on  Materia  Medica  and  Thera- 
peutics, to  the  methods  of  combining  remedies  in  the  form  of  prescriptions,  and 
this  manual  has  been  written  especially  for  students  in  the  nope  that  it  may 
serve  to  give  a  thorough  and  comprehensive  knowledge  of  the  subject. 

The  work,  which  is  based  upon  the  last  (1890)  edition  of  the  Pharmacopoeia, 
fully  covers  the  subjects  of  Weights  and  Measures,  Prescriptions  (form  of 
writing,  general  directions  to  pharmacist,  grammatical  construction,  etc.). 
Dosage,  Incompatibles,  Poisons,  etc. 

MEDICAL  JURISPRUDENCE  AND  TOXICOLOGY.     By  Henry 

C.  Chapman,  M.  D.,  Professor  of  Institutes  of  Medicine  and  Medical 
Jurisprudence  in  the  Jefferson  Medical  G)llege  of  Philadelphia ;  Member 
of  the  College  of  Physicians  of  Philadelphia,  of  the  Academy  of  Natural 
Sciences  of  Philadelphia,  of  the  American  Philosophical  Society,  and  (»f 
the  Zoological  Society  of  Philadelphia.  232  pages,  with  36  illustrations, 
some  of  which  are  in  colors.     Price,  $1.25  net. 

For  many  years  there  has  been  a  demand  from  members  of  the  medical  and 
legal  profe.<>sions  for  a  medium-sized  work  on  this  most  important  branch  of 
medicine.  The  necessarily  proscribed  limits  of  the  work  permit  the  considera- 
tion only  of  those  parts  of  this  extensive  subject  which  the  experience  of  the 
author  as  coroner's  physician  of  the  city  of  Philadelphia  for  a  period  of  six 
years  leads  him  to  regard  as  the  most  material  for  practical  purposes. 

Particular  attention  is  drawn  to  the  illustrations,  many  being  produced  in 
colors,  thus  conveying  to  the  layman  a  far  clearer  idea  of  the  more  intricate 
cases. 

SURGICAL  ASEPSIS.  By  Carl  Beck,  M.  D.,  Surgeon  to  St.  Mark's 
Hospital  and  to  the  New  York  German  Poliklinik,  etc.  Price,  Cloth, 
$1.25  net. 

A  practical  work  for  the  study  of  the  principles  of  Surgical  Asepsis.  Hand- 
somely embellished  with  nearly  100  graphic  representations  of  methods  and 
appliances. 


A  GUIDE  TO  THE  BACTERIOLOGICAL  LABORATORY.     By 

Langdon  Frothingham,  M.  D.     Illustrated.     Price,  75  cents. 

The  technical  methods  involved  in  bacteria-culture,  methods  of  staining,  and 
microscopical  study  are  fully  described  and  arranged  as  simply  and  concisely 
as  possible.     The  book  is  especially  intended  for  use  in  laboratory  work. 
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NURSING:  ITS  PRINCIPLES  AND  PRACTICE.  By  Isabel 
Adams  Hampton,  Graduate  of  the  New  York  Training  School  for 
Nurses  attached  to  Bellevue  Hospital;  Superintendent  of  Nurses  and 
Principal  of  the  Training  School  for  Nurses,  Johns  Hopkins  Hospital, 
Baltimore,  Md. ;  late  Superintendent  of  Nurses,  Illinois  Training  School 
for  Nurses,  Chicago,  111.  In  one  very  handsome  i2mo  volume  of  484 
pages,  profusely  illustrated.     I^ice,  Cloth,  $2.00  net. 

This  entirely  new  work  on  the  important  subject  of  nursing  is  at  once  com- 
prehensive and  systematic.  It  is  written  in  a  clear,  accurate,  and  readable 
style,  suitable  alike  to  the  student  and  the  lay  reader.  Such  a  work  has  long 
been  a  desideratum  with  those  intrusted  with  the  management  of  hospitals  and 
the  instruction  of  nurses  in  training  schools.  It  is  also  of  especial  value  to  the 
graduated  nurse  who  desires  to  acquire  a  practical  working  knowledge  of  the 
care  of  the  sick  and  the  hygiene  of  the  sick-room. 

The  author,  who  has  had  considerable  experience  as  superintendent  of 
training  schools  for  nurses  and  hospital  management,  brings  to  her  task  a  mind 
thoroughly  equipped  to  make  the  subject  attractive  as  well  as  scientific  and 
instructive. 

Thoroughly  attested  and  approved  processes  in  practical  nursing  only  have 
been  given,  particularly  in  antiseptic  surgery,  and  the  minutest  details  regard- 
ing the  nurse's  technique  have  been  explained. 

Illustrations  to  elucidate  the  text  have  been  used  freely  throughout  the  book, 
and  they  will  be  found  of  material  help  m  showing  the  forms  of  modem  appli- 
ances for  the  hospital  ward  and  sick-room,  the  registration  of  temperature,  daily 
records,  etc. 


METHODS  OP  PREVENTING  AND  CORRECTING  DEFORM- 
ITIES OF  THE  BONES  AND  JOINTS  :  A  Handbook  of  Prac- 
tical Orthopedic  Surgery.  By  H.  Augustus  Wilson,  M.  D  .  Professor 
of  General  and  Orthopedic  Surgery,  Philadelphia  Polyclinic ;  Clinical  Pro- 
fessor of  Orthopedic  Surgery,  Jefferson  Medical  College,  Philadelphia,  etc. 
(In  preparation.) 

The  aim  of  the  author  is  to  provide  a  book  of  moderate  size,  containing 
comprehensive  details  tliat  will  enable  general  practitioners  to  understand  thor- 
oughly the  mechanical  features  of  the  many  forms  of  congenital  and  acquired 
deformities  of  the  bones  and  joints. 

The  mechanical  functions  that  are  impaired  will  be  considered  first  as  to  pre- 
vention as  of  primary  importance,  and  following  this  will  be  described  the 
methods  of  correction  that  have  been  proved  practical  by  the  author.  Ope- 
rative procedures  will  be  considered  from  a  mechanical  as  well  as  a  surgical 
standpoint.  Prominence  will  be  given  to  the  mechanical  recjuirements  for 
braces  and  artificial  limbs,  etc.,  with  description  of  the  methods  for  construct- 
ing the  simplest  forms,  whether  made  of  plaster  of  Paris,  felt,  leather,  paper, 
steel,  or  other  materials,  together  with  the  methods  of  readjustment  to  suit  the 
changes  occurring  during  the  progress  of  the  case.  A  very  large  number  of 
original  illustrations  will  be  used. 
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AN  OPERATION  B1.ANK,  with  LisU  of  InBtniments,  etc.  re- 
quired in  Variooa  Operations.  Prepatrd  by  W.  W.  Kr.KS',  M.  L)., 
LI.,U,.  i'rofcisor  of  Principles  of  Surgery  in  the  )t^noa  Medical  Col- 
lege,  Pbiladeiptiia.     Price  per  Pad,  cooluning  SItala  (ot  tif)y  opcnliuu, 

A  convenient  blank,  auilable  for  all  operstions,  giving  complcl*  inuruoiwa 
regarding  necessary  preparation  of  patient,  etc.,  with  a  full  list  of  dre«iji>gs  snd 
medicines  to  be  employpd. 

At  the  back  of  pad  ia  a  list  of  instruments  used — vii.  geneni  insmmcBlt. 
etc.,  required  for  all  operations;  and  special  instruments  for  surgeri  of  ibe 
brain  and  tplne,  nioiilli  and  throat,  abdomen,  rectum,  male  and  female  gcnilo- 
urinary  organs,  Ilie  bones,  etc. 

'Hie  whole  forming  a  neat  Dad,  arrai^ed  for  hanging  on  the  wall  of  a  lut 
gcon's  office  or  in  the  hospital  operating  room. 


te  dalAUk  nf  pHW- 


d  tn  any  op«nill(in,"^ilM'wi 
n  xMtJical  Mod  Sargiiul  Jeur 


ESSENTIALS  OP  ANATOMY  AND  MANUAL  OP  PRACTI- 
CAL DISSECTION,  coniaiiiing  •■  Hints  on  DiMcciion  "  By  Charlks 
it.  Nanckede,  M.  D,,  Professor  of  Surgery  and  Clinical  Surgery  in  the 
University  of  Michigan,  Ann  Arbor;  Corresponding  Member  of  ibc  Royal 
Academy  of  Medicine,  Rome,  luily ;  late  Surgeon  JcHerson  Medical  Col- 
lege, etc.  Fourth  and  rcTised  edition.  Post  Svo,  over  500  pages,  iriA 
handsome  full-page  litlK^ntphic  plates  in  colors,  and  over  21 
Price ;  Extra  Cloth  or  Oilcloth  for  the  dissection -tDoro,  5i.o 

Neither  pains  nor  eipenae  has  Iwea  spared  to  make  this  work  the  n 
hauuive  yet  concise  Student's  Manual  of  Anatomy  and  Direction  e 
lished,  either  in  America  or  in  Europe. 

The  colored  plates  are  designed  to  ud  llie  student  in  dissecting  the  intisclet. 
arteries,  veins,  and  nerves.  The  wood-cuts  hare  all  been  s|iecially  drawn  and 
engraved,  and  na  Appendix  added  conlsiniag  60  illustrations  reprexnling  the 
structure  of  the  entire  human  skeleton,  tlic  whole  being  based  on  the  cleierth 
edition  of  Gray's  Analomy,  and  fonning  a  handwme  post  Svo  volume  of  over 
Stx>  pages. 
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A  MANUAL  OF  PRACTICE  OF  MEDICINE.     B<r  A  A  >Trrcvi^ 

A.  M-,  M-  D_  lascrttair  at  ftyacaZ  lAn^wycs  r::  tb*  Uxji^rscr  of  IVaaK 
>^]tuui.  ami  EteaDnssssx  ;r  -jc  htz^KM^  re  -int  \Vccbu'>  Mt^fsc&I  v\>lje|<e 

Diseases.  Diseases  cc  tie  Inscssrr*  <:«:^»=s*,  I»:^Ait»  «  -^  R^^soKraKVT 
SfSttan,  Dwease*  of  ibt  Omla:  :r!r  j?«*-caE,  I».>eas<s  c«  :r<  N«r»\4»  S^'s- 
tcm,  Da«cata<»  c-f  lie  ifJicoi.  Diseases  c^  lie  K>iac»s.  xx>c  D:»^Jts«»  v*  :be 
Skin.  Eacs  sccooo  »  p«£i£rc  by  a  cJiarter  oe  GcaenI  SrKftcwittNvi.'^. 
Tlurd  edaioeL  Po«  ^^o,  502  po^cs.  Ncsktccs  illssmoncs  i»d  *c!evtri 
formulae.     Cnoe,  ^2.50 


ConmbmiOQS  10  tbe  soence  o*'  aieciCDe  hare  ro:ire-i  :n  50  '^rtily  dchri  ihc 
last  quariCT  of  a  cctttcnr  thai  n  t<  weU-nigis  :xn;»n*-:b^e  tor  :hc  <-.icr.U  ^uk  ihe 
limitcti  Time  al  ci*  ci5^o<aI,  :o  ma^cr  elabcriie  t-rA::*<s  ce  :.■  cull  tVaa  :hcm 
thai  knowledge  whacb  :s  ibsolotelj  esscntiaL  From  an  e\:e»*ievi  e\:xT:cnce  m 
teachiii};.  the  actbor  has  been  enai:«ed.  by  classaficalJOfi,  10  fnxu^  al'.ied  $\in|v 
toms,  and  by  the  jodkioas  eliminaiico  cf  ibrroei  asd  redundani  evplanalKXis 
to  bring  vtthin  a  comparatiTeh'  small  compKi^  a  co<Rp!e(e  cmthne  v^t*  ihe  |v  jkt 
tice  of  mediaae. 

A  SYLLABUS  OP  LECTURES  ON  THE  PRACTICE  OF  SUR- 
GERY,  arranged  in  conformity  with  The  American  Text-Book  of 
Surgery.  By  Nicholas  Senn,  M.  D.,  Ph.  D.,  IV>ies*c«  *m  Sui^:tn  in 
Rush  Medical  College,  Chicago,  and  in  the  Chicjigv*  I\»Iyclinic.  INice, 
^200. 

This,  the  latest  work  of  its  eminent  author,  him^lf  one  of  the  coninlniior^ 
to  the  "  American  Text  Book  of  Surgeiy/'  mill  y^ovc  of  c\cepci.>nal  vAlue  to 
the  advanced  student  who  has  adopted  that  work  ^ls  his  texi-Kx^k.  It  is  mM 
only  the  syllabus  of  an  unrivalled  course  of  surgical  (practice,  but  it  is  aIm^  an 
epitome  or  supplement  to  the  larger  work. 

SYLLABUS    OF    OBSTETRICAL    LECTURES    in   the  Medical 
Department,  University  of  Pennsylvania.     By  Kiciiari>  C  Nokri>. 
A.M.,  M.  D.,  Demonstrator  of  Obstetrics  in  the  University  v^f  IVnnsyl 
vania.     Third   edition,  thoroughly   revised   and   enlargetl.     Cn>wn  8vo, 
Price,  Cloth,  interleaved  for  notes,  $2.00  net. 

*'  Thift  work  »  M>  far  superior  lo  other»  un  ihc  same  !^uhject  thjit  wr  IaVc  plrjknrr  in  trail- 
ing attention  briefly  to  its  excellent  features.  It  covers  the  Mibject  tht>rou|;hly.  jimi  «ill 
prove  invaluable  buth  to  the  student  and  the  practitioner.  The  .iuthv>r  hah  intUHhuTd  a 
number  of  valuable  hint«  which  would  only  occur  to  one  who  «a«  himself  i*n  rxpenrni^rit 
teacher  of  obstetrics.  The  subject-matter  is  clear,  forcible,  and  modem.  We  are  eN|»ct  i.illy 
pleased  with  the  portion  devoted  tu  the  practical  duties  of  the  accoucheur,  care  o(  the  vhihf. 
etc.  The  paragraphs  on  antiseptics  are  admirable:  there  it  r>.>  doubtful  tone  in  thr  dim- 
tions  given.  No  details  are  regarded  as  unimportant :  no  minor  mattrrx  omittetl.  We  vrn< 
tare  to  say  that  even  the  old  practitioner  will  nnd  useful  hints  in  this  direction  which  he  can- 
not aflbrd  to  despise." — Aim*  Vork  Medical  Rrcmrti. 
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OUTLINES  OF   OBSTETRICS;  A   SyUabos  of  Lectures   Deliv- 
ered at  Long  Island  College  HoBpital.    By  Chakles  Jbwett,  A.  M., 

M.  D.,  Professor  of  Obstetric*  and  Pcdiatrici  in  ihc  College,  atid  Obslclri. 
eian  to  the  Hospiiai.     Edited  by  Harold  F.  Jewett.  M,  D.     Po«  Sto, 

a64  pages.      Price.  $2.tx>. 

This  book  trcnla  only  of  ihe  general  facts  and  principles  of  obslctrits  :  ihese 
are  stated  in  concise  tertiu  ami  in  a  ^lematic  and  nitunil  onlec  of  sequence, 
theoretical  discussion  being  as  far  as  possible  aTOided;  Ihe  subject  is  llius 
preeented  in  a  fonn  most  euily  grasped  and  remembered  by  the  sludenl. 
Special  atlention  lias  been  devoted  to  practical  questions  of  diagnosis  and 
trealmeat.  and  in  general  particnlar  prominence  is  given  lo  facts  which  Ihc  stu 
dent  most  needs  to  know.  The  condensed  furm  of  statement  and  Ihe  orderly 
arrangement  of  topics  nilapt  it  to  ihe  wants  of  the  busy  praclilioner  as  a  meant 
of  refreshing  his  knowledge  of  the  subject  and  as  a  handy  manual   for  daily 

NOTES  ON  THE  NEWER  REMEDIES:   iheir  Therapeutic  Ap- 
plications and  Modes  of  Administration.     By  David  Cerna.  M.  D.. 

Ph.  D.,  Demonstrator  of  and  Lecturer  on  Experimental  Therapeutics  in 
the  University  of  Pennsylvania.      Posl-ocUvo,  aSJ  pages.      IMcc,  Jl.»S. 

The  work  takes  up  in  alphabetical  order  all  the  newer  remedies,  giving  Iheir 
physical  properiie*,  solubility,  therapeutic  applications,  administration,  and 
chemical  formula. 

It  thus  forms  a  very  valoable  addition  to  the  various  worlcs  on  therapeutics 

Chemists  are  so  multiplying  compounds,  that,  if  each  compound  is  lo  be  thor- 
oughly studied,  investigations  must  be  carried  far  enough  lu  determine  the  prac- 
tical Importance  uf  the  new  agents. 

"  EajKciatly  valuable  bccaitK  of  in  ompleteneii.  lu  accmey,  in  lyitenuric  eontdcr- 
allon  orib«  properliH  and  thempy  of  many  rteiedin  6f  which  dMtort  WBOTilly  iinow  Inn 
lilile.  e.pr«Kd5n  a  brief  ya  ItTK  miinner/-C*i«w.  C/i«ia/  ffm™. 

"  A  timely  Aid  needful  book  .  .  .    wbi 


LABORATORY  EXERCISES  IN  BOTANY.     By  Edson  S.  Bastik. 

M.  A.,  Professor  of  Materia  Medica  and  Botany  in  ihe  Philadelphi4  Col- 
lege of  Pharmacy,    Octavo  volume  of  540  pages,  87  fiill-page  plates 
Cloth,  (2.50. 

This  work  is  intended  for  the  beginner  and  Ihe  advanced  student,  and  it  (1( 
covers  the  sttuclure  of  flowering  plants,  roots,  ordinary  stems,  rhiiomes,  tuba 
bulbs,  leaves,  flowers,  fruits,  and  seeds.     Fan  icalaraiieniion.is  given  lothesn^ 
and  microscopical  structure  of  pianls.  and  lo  those  used  in  medicine.    Illustra- 
tions have  freely  been  used  to  elucidate  the  text,  and  a  compIeK  index  to  facil- 
itate reference  has  been  added. 
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SAUNDERS'  POCKET  MEDICAL  LEXICON ;  or,  Dictionary  of 
Terms  and  Words  used  in  Medicine  and  Surgery.  By  John  M. 
Keating,  M.  D.,  editor  of  "  Cyclopaedia  of  Diseases  of  Children,"  elc. ; 
author  of  the  "New  Pronouncing  Dictionary  of  Medicine;  and  Henry 
Hamilton,  author  of  *•  A  New  Translation  of  Virgil's  yEneid  into  Eng- 
lish Verse;"  co-author  of  a  **  New  Pronouncing  Dictionary  of  Medicine." 
A  new  and  revised  edition.  32mo,  282  pages.  Prices:  Cloth,  75  cents; 
Leatiier  Tucks,  ^i.oo. 

This  new  and  comprehensive  work  of  reference  is  the  outcome  of  a  demand 
for  a  more  modern  handbook  of  its  class  than  those  at  present  on  the  market, 
which,  dating  as  they  do  from  1855  to  1884,  are  of  but  trifling  use  to  the  student 
by  their  not  containing  the  hundreds  of  new  words  now  used  in  current  litera- 
ture, especially  those  relating  to  Electricity  and  Bacteriology. 

"  Remarkably  accurate  in  terminology,  siccentuation,  and  At^m\\oxi." —Journal  0/ Amer- 
ican Medical  Association. 

"  Brief,  yet  complete  ....  it  contains  the  very  latest  nomenclature  in  even  the  newest 
departments  of  medicine." — New  York  Medical  Record. 


SAUNDERS'  POCKET  MEDICAL  FORMULARY.  By  William 
M.  PowKi.L.  M.  D.,  Attending  Physician  to  the  Mercer  House  for  Invalid 
Women  at  Atlantic  City.  Containing  1750  F'ormulae,  selected  from  several 
hundred  of  the  best  known  authorities.  Forming  a  handsome  and  con- 
venient pocket  companion  of  nearly  300  printed  pages,  with  blank  leaves 
for  Additions;  with  an  Ap])endix  containing  Posolo^jical  Table,  Formulae 
and  Doses  for  Hypodermatic  Medication,  Poi^^ons  and  their  Antidotes, 
Diameters  of  the  Pemale  Pelvis  and  Foetnl  Head,  Obstetrical  Table,  Diet 
List  for  Various  Diseases,  Materials  and  Drugs  used  in  Antiseptic  Surgery, 
Treatment  of  Asphyxia  from  Drowning,  Surgical  Remembrancer,  Tables 
of  Inconipatibles,  Eruptive  Fevers,  Weights  and  Measures,  etc.  Third 
edition,  revised  and  greatly  enlarged.  Handsomely  bound  in  morocco, 
with  side  index,  wallet,  and  flap.     Price,  $1.75  net. 

A  concise,  clear,  and  correct  record  of  the  many  hundreds  of  famous  formulae 
which  are  found  scattered  through  the  works  of  the  most  eminent  physicians 
and sur;^eons  of  the  worhl.  The  work  is  helpful  to  the  student  and  practitioner 
alike,  as  through  it  they  become  acquainted  with  numerous  formulae  which  are 
not  foun<l  in  text-!>ooks,  Init  have  l)cen  collected  from  among  the  rising  genera- 
tion of  the  profession,  college  professors^  and  hospital  physicians  and  surgeons. 

"This  little  l»(M^k,  th.1t  can  be  conveniently  carried  in  the  pocket,  contains  an  immense 
amount  of  material.  It  is  very  useful,  and  ax  the  name  of  the  author  of  each  prescription  is 
given  is  unusually  reliable."— A>7c/  York  Medical  Record. 

"  Designed  to  be  of  immense  help  to  the  general  practitioner  in  the  exercise  of  his  daily 
calling." — Boston  Medical  and  Surgical  yoummi. 
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HOW  TO  EXAMINE  FOR  LIFE  INSURANCE.  By  John  M. 
Keating,  M.  D.,  Fellow  of  the  G^llege  of  Physicians  and  Surgeons  of 
Philadelphia;  Vice-President  of  the  American  Psediatric  Society;  Ex- 
President  of  the  Association  of  Life  Insurance  Medical  Directors.  Royal 
8vo,  211  pages,  with  two  large  phototype  illustrations,  and  a  plate  pre- 
pared by  Dr.  McClellan  from  special  dissections;  also,  numerous  cuts  to 
elucidate  the  text.     Second  edition.     Price,  in  Cloth,  $2.00  net 

Part  I.,  which  has  been  carefully  prepared  from  the  best  works  on  Physical 
Diagnosis,  is  a  short  and  succinct  account  of  the  methods  used  to  make 
examinations ;  a  description  of  the  normal  condition  and  of  the  earliest 
evidences  of  disease. 

Part  II.  contains  the  Instructions  of  twenty-four  Life  Insurance  Comixinies  to 
their  medical  examiners. 

*'  This  is  by  far  the  most  useful  book  which  has  yet  appeared  on  insurance  examiaation,  a 
subject  of  growing  interest  and  importance.  Not  the  least  valuable  portion  of  the  volume  is 
Part  II.,  which  consists  of  instructions  issued  to  their  examining  physicians  by  twenty-l'our 
representative  companies  of  this  country.  As  the  prools  of  these  instructions  were  corrected 
by  the  directors  of  the  companies,  they  form  the  latest  instructions  obtainable.  If  for  Lhe>e 
alone,  the  book  should  be  ai  the  right  hand  of  every  physician  interested  in  this  special  branch 
of  medical  science." — The  Medical  News ^  Philadelphia. 


MANUAL    OF    MATERIA    MEDICA    AND    THERAPEUTICS. 

By  A.  A.  SrF.VENS,  A.  M.,  M.  D..  Instructor  of  Physical  Diagnosis  in  the 
University  of  Pennsylvania,  and  Demonstrator  of  Pathology  in  the  Woman's 
Medical  College  of  Philadelphia,     435  pages.     Price,  Cloth,  ^2.25. 

This  wholly  new  volume,  which  is  based  on  the  1890  edition  of  the  Pharma- 
<-o/vnVi,  comprehends  the  following  sections:  Hiysiological  Aaion  of  Drugs; 
Drugs;  Remedial  Measures  other  than  Drags;  Applied  Therapeutics;  Incom- 
ixitibility  in  Prescriptions;  Table  of  Doses;  Index  of  Drugs;  and  Index  of 
Disease^ ;  the  treatment  being  elucidated  by  more  than  two  hundred  fonnuLv. 

"The  author  is  to  be  congratulated  upon  having  presented  the  medical  student  »iih  a* 
accurate  a  manual  of  therapeutics  as  it  is  possible  to  prepare." — Therapeutic  Gasette. 

"  Far  superior  to  most  of  its  class ;  in  fact,  it  is  very  good.  Moreover,  the  book  is  reliable 
and  accurate."— AVtp  Vttrk  Meelicai  Jemmal. 

"The  author  has  faithfully  presented  modem  therapeutics  In  a  comprehensive  work, 
and  it  will  be  found  a  reliable  guide."— CW/rrrwiy  Medical  Magaxime. 

"  Will  be  of  immense  service  to  the  busy  practitioner."— .VirrfrV*/  RePcrttr  (Calcnttat. 

"  Reliable  and  timely."-A<»rfil  Amrricmn  PraetHiamer. 

"  Concise,  up  to  date,  and  withal  comprehensiTc" — Pacific  Medieai  J^mrmai. 


SAUNDERS'  QUESTION  COMPENDS 

Arransed  in  QuestioD  and  Answer  Form. 


TEE  LATEST,  CHEAPEST,  and  BEST  ILLUSTBATSD 
SEEIES  OF  COHFENDS  EVEB  ISSUES. 

Noir  the  Standard  Aathorities  in  Medical  Literatnre 

WITH 

Students  and  Practitioners  in  every  City  of  the  United 

States  and  Canada. 

THE   REASON    \VHY. 

They  arc  the  ad\-ance  guard  of  *•  Student's  Helps  " — that  D*'*  HELP;  they  arc 
the  leaders  in  their  >pecial  \\nt,  ZLfll and aurk{>ntaHzelv  "urrittm  by  ahU  mem, 
who,  as  tfachi'rj  in  tht  larre  coiU^es^  know  exactly  xvhat  is  wanted  bv  a  stnJemt 
preparing  for  hi:  examinations.  The  judgment  exerciNed  in  the  selection  <rf 
authors  is  fully  demonstrate!  by  their  professional  ele^-ation.  Cho^n  from  the 
ranks  of  Demon^irat'^r^,  Qaij-aia^iier-4,  and  Assistants,  most  of  them  have  be- 
come Profe*.sors  and  I^eciurers  in  their  respective  colleges. 

E^ch  b(X)k  is  of  convenient  size  (5x7  inches\  containing  on  an  average  250 
pages,  profusely  iilu-trated.  and  elegantly  printed  in  clear,  readable  type,  on 
fine  paper. 

The  entire  series,  numbering  twenty- four  subjects,  has  been  kept  thf>rough1y 
revised  and  enlarged  when  necessary,  many  of  them  being  in  their  fourth  and 
fifth  editions. 

TO  SUM    UP. 

Although  there  are  numerous  other  Quizzes,  Manuals,  Aids,  etc.  in  the  mar- 
ket, none  of  them  approach  the  **  Blue  Scries  of  Question  Compends;'*  and 
the  claim  b  made  for  the  following  points  of  excellence: 

1.  Professional  distinction  and  reputation  of  authors. 

2.  Conciseness,  cleamc«is,  and  soundness  of  treatment. 

3.  .Size  of  type  and  quality  of  paper  and  binding. 

%«  Any  of  these  Compends  will  be  nulled  on  reeeipt  of  prlee. 
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I.  ESSENTIALS  OF  PHYSIOLOGY.  By  H.  A.  Hare,  M.  D..  Pro- 
fcssor  of  Theiapentics  and  Materia  Medica  in  the  Jefferson  Medical  Col- 
let of  Philadelphia;  Physician  \.o  St.  Agnes'  Hospital  and  to  the  Medical 
EHspensaiy  of  the  Children's  Hospital;  Laureate  of  the  Royal  Academy 
of  Medicine  in  Belgium^  of  the  Medical  Society  of  London,  etc  Third 
edition,  revised  and  enlarged  by  the  addition  of  a  series  of  handsome 
plate  illustrations  taken  from  the  celebrated  ^  Icones  Nervorum  Capitis  *' 
of  Arnold.  Crown  8vo,  2jo  pages,  numerous  illustrations.  Price,  QoCh, 
^i.oo  net;  interleaved  for  notes,  $1.25  net. 

"  An  exceedingly  osefiil  little  compcnd.  The  author  has  dooc  his  woric  thoroughly  and 
veil.  The  plates  of  the  crania]  nenres  ih»  Amokl  are  superb." — Ttwrns/  ^  Amuricmm 
Medici  As*0cuitiam. 


2.  ESSENTIALS  OF   SURGERY,  containing  also  Venereal   Diseases, 

Surgical  landmarks.  Minor  and  Operative  Surgery,  and  a  Complete  De- 
scription,  together  with  full  Illustrations,  of  the  Handkerchief  and  Roller 
Bandages.  By  Edward  Martin,  A.M.,  M.D.,  Clinical  Professor  of 
Genito-Urinary  Diseases,  Instructor  in  Operative  Surgery,  and  Lecturer  on 
Minor  Surgery,  University  of  Pennsylvania;  Surgeon  to  the  Howard  Hos- 
pital ;  .\sststant  Surgeon  to  the  University  Hospital,  etc.  Fifth  edition. 
Crown  8vo,  334  pages,  profusely  illastrated.  Considerably  enlarged  by 
an  Ap})endix  containing  full  directions  and  prescriptions  for  the  prepara- 
tion of  the  various  materials  used  in  Antiseptic  Surgery;  also  several 
hundred  recipes  covering  the  medical  treatment  of  surgical  affections. 
Price,  Cloth,  51.00;  interleaved  for  notes,  51.25. 

"  Written  to  asMst  the  student,  it  vill  be  of  undoubted  value  to  the  practicioner,  oootain- 
ing  as  it  does  the  essence  of  surgical  work." — B»st0n  SUdic»l  ttrnd  Surgieml  Jomrmal. 

"  Geveriy  combines  all  the  merits  of  condensation,  while  avoiding  die  aron  of  super- 
ficiality and  inaccuracy." — University  Medical  MagmMin*. 

3.  ESSENTIALS   OF   ANATOMY,  including  the  Anatomy  of  the 

Viscera.  By  Charles  B.  Nancrede,  M.  D.,  Professor  of  Sunjery  and 
of  Clinical  Surgery  in  the  University  of  Michigan,  Ann  Arbor;  Cor- 
res|>on(ling  Member  of  the  Royal  Academy  of  Medicine,  Rome,  Italy ; 
late  Surgeon  to  the  Jefferson  Medical  College,  etc.  Fifth  edition.  Crown 
8vo,  380  pages,  180  illustrations.  Enlarged  by  an  Appendix  containing 
over  sixty  illustrations  of  the  Osteology  of  the  Human  Body.  The  whole 
based  ui>on  the  last  (eleventh)  edition  of  Gray's  Anatomy.  Price.  Qoth, 
^l.oo;  interleaved  for  notes,  $1.25. 

"  Truly  such  a  book  as  no  student  can  afford  to  be  without."— >lMwr»niii  Practitiamfr 
and  Ne^vs. 

"  The  nuestlons  have  been  wisely  selected    and  the  answers  accontelj  and  coocisely 
given." — Unifersity  Medical  Magazine. 
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4.  ESSENTIALS  OF  MEDICAL  CHEMISTRY,  ORGANIC  AND 

INORGANIC,  containing  also  Questions  on  Medical  Physics,  Chemical 
Physiolojry,  Analytical  Processes,  Urinalysis,  and  Toxicology.  By  Law- 
rence-: Wolff,  M  D.,  Demonstrator  of  Chemistry,  Jefferson  Medical  Col- 
lege; Visiting  Physician  to  the  German  Hospital  of  Philadelphia;  Member 
of  Philadelphia  College  of  Pharmacy,  etc.  Fourth  and  revised  edition, 
with  an  Appendix.  Crown  8vo,  212  pages.  Price,  Cloth,  ^i.oo;  inter- 
leaved for  notes,  $1.25. 

"  The  scope  of  this  work  is  certainly  equal  to  that  of  the  best  course  of  lectures  on  Med- 
ical Chemistry." — Pharmaceutical  Era. 

"  Wc  could  wish  that  more  books  like  this  would  be  written,  in  order  that  medical  students 
might  thus  early  become  interested  in  what  is  often  a  difficult  and  uninteresting  branch  of 
medical  study." — Medical  and  Surgical  Reporttr. 

5.  ESSENTIALS   OF   OBSTETRICS.     By  W.  Easterly  Ashton, 

M.  D.,  Professor  of  Gynecology  in  the  Medico-Chirurgical  College  of 
Philadelphia;  Obstetrician  to  the  Philadelphia  Hospital.  Third  edition, 
thoroughly  revised  and  enlarged.  Crown  8vo,  244  pages,  75  illustrations. 
Price,  Cloth,  $1.00 ;  interleaved  for  notes,  $1.25. 

"  An  excellent  little  volume  containing  correct  and  practical  knowledge.  An  admirable 
compend,  and  the  best  condensation  we  have  seen." — Southern  Practitioner. 

"  Of  extreme  value  to  studenbt,  and  an  excellent  little  book  to  freshen  up  the  memory  of 
the  practitioner  " — Chicago  Medical  Times. 

6.  ESSENTIALS    OP    PATHOLOGY    AND   MORBID    ANAT- 

OMY. By  C.  E.  Armand  Semple,  B.  A.,  M.  B.,  Cantab.  L.  S.  A., 
M.  R.  C.  P.  I-,ond.,  Physician  to  the  Northeastern  Hospital  for  Children, 
Hackney;  Professor  of  Vocal  and  Aural  Physiology  and  Examiner  in 
Acoustics  at  Trinity  College,  I-,ondon,  etc.  Crown  8vo,  174  pages,  illus- 
trated.    Sixth  thousand.    Price,  Goth,  ^ 1. 00;  interleaved  for  notes,  1 1. 25. 

"A  valuable  little  volume — truly  a  multum  in  parvo** — Cincinnati  Medical  Nervs. 

"The  volume  is  very  comprehensive,  covering  the  entire  field  of  pathology." — St.  Joseph 
Medical  Herald. 

m 

7.  ESSENTIALS   OP  MATERIA    MEDICA,   THERAPEUTICS, 

AND  PRESCRIPTION-WRITING.  By  Henr)^  Morris,  M.  D., 
late  Demonstrator,  Jefferson  Medical  College ;  Fellow  of  the  College  of 
Physicians,  Philadelphia;  co-editor  Biddle's  Materia  Medica;  Visiting 
Physician  to  St.  Joseph's  Hospital,  etc.  Fourth  edition.  Crown  8vo,  250 
pages.     Price,  Cloth,  $i.oo;  interleaved  for  notes,  $1.25. 

"  One  of  the  l>e.st  compends  in  this  series.  Concise,  pithy,  and  clear,  well  suited  to  the 
purpose  for  which  it  is  prepared." — Medical  and  Surgical  Reporter. 

"  The  subject<i  are  treated  in  such  a  unique  and  attractive  manner  that  they  cannot  fail  Co 
impress  the  mind  and  instruct  in  a  lasting  msinncr. "—-Buj^a/o  Medico/ and  Surgical  yournai. 
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8,  9.  ESSENTIALS  OF  PRACTICE  OP  MEDICINE.     By  Henky 

Morris,  M.  D.,  author  of  "  Essentials  of  Materia  Medica,*'  etc.,  with  an 
Appendix  on  the  CliDical  and  Microscopical  Examination  of  Urine,  by 
Lawrence  Wolff,  M.  D.,  author  of  "  Essentials  of  Medical  Chemistry,"' 
etc.  Colored  (Vogel)  urine  scale  and  numerous  fine  illustrations.  Third 
edition,  enlarged  by  some  three  hundred  essential  formolx,  selected  from 
the  writings  of  the  most  eminent  authorities  of  the  medical  profession, 
collected  and  arranged  by  WiLUAM  M.  Powell,  M.  D.,  author  of 
*<  Essentials  of  Diseases  of  Children."  Crown  8vo,  460  pages.  Price, 
Cloth,  $2.00. 

"  The  teaching  i«  sound,  the  presentation  graphic,  matter  as  full  as  mig^t  be  desired,  and 
the  style  attractive."— /Iiw/rira*  Practiti»m*r  and  Nem, 

**  A  first-class  practice  of  medicine  boiled  down,  and  giving  die  real  fSiimtiak  in  as  fev 
words  as  is  consistent  with  a  thorough  understanding  of  the  subject." — Mtdicmt  Brief. 

"  Especially  full,  and  an  excellent  illustratioo  of  what  the  best  of  the  compcnds  can  be 
made  to  hc."—G<ii/iartts  MedictU  Journal. 


10.  ESSENTIALS  OF  GYNECOLOGY.  By  Edwin  B.  Cragln, 
M.  D.,  Attending  Gynaecologist,  Roosevelt  Hospital,  Out-Patients*  Depart- 
ment ;  Assistant  Surgeon,  New  York  Cancer  Hospital,  etc  Fourth  edi- 
tion, revised.  Crown  8vo,  198  pages,  62  fine  illustrations.  Price,  Cloth, 
Si.oo;  interleaved  for  notes,  51.25. 

"  l*his  is  a  most  excellent  addition  to  this  series  of  question  compends.  The  style  {«  con- 
cise, and  at  the  same  time  the  sentences  are  well  rounded.  This  renders  the  book  6ir  more 
easy  to  read  than  most  compends,  and  adds  distinctly  to  its  value." — Medkmi  mmd  Smrgkml 
Reporter. 

"  Useful  not  only  to  the  student  who  is  barely  at  the  threshold  of  professional  life,  bat  to 
the  busy  practitioner  as  well." — New  York  Medical  yemmal. 


II.  ESSENTIALS  OF  DISEASES  OF  THE  SKIN.  By  Henry  W. 
Stelwagon,  M.  D.,  Clinical  Lecturer  on  E>ermatology  in  the  Jefferson 
Medical  College,  Philadelphia;  Physician  to  the  Skin  Service  of  the 
Xorthem  Dispensary ;  Dermatologist  to  Philadelphia  Hospital ;  Ph>-sician 
to  Skin  Department  of  the  Howard  Hospital ;  Oinical  Professor  of  EVr- 
raatology  in  the  Woman's  Medical  College,  Philadelphia,  etc.  Third  cdt 
tion.  Crown  Svo,  270  pages,  86  illustrations,  many  of  which  are  original. 
Price,  Qoth,  $i  00 ;  interieaved  for  notes,  $1.25  net. 

"  An  immense  amount  of  literature  has  been  ^one  orer  and  jodiciously  coodcfnsed  by  the 
writer's  skill  and  experience." — Nrae  York  MetUeai  Record. 

"  The  book  admirably  answers  the  purpose  for  which  it  is  written.     The  experience  of  the 
reriewer  has  taught  him  that  just  such  a  book  is  needed." — New  York  MeeHcmlJemrmml. 
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xa.  ESSENTIALS  OP  MINOR  SURGERY,  BANDAGING,  AND 
VENEREAL  DISEASES.  By  Edwarii  Martin,  A.M.,  M.I)., 
author  of  •*  Kaseniials  of  Surgery,"'  eic.  Sccoiui  edition.  C'r»>\vn  Svi>, 
thoroughly  revised  and  enlarged,  78  illu>trationb.  Piicc,  Cloth,  5l.oo; 
interleaved  for  notes,  $1.25. 

"Characterized  by  the  same  literar>'  excellence  that  \\as  di^tinguUhcd  previ.us  numiivrs 
of  tht&  series  of  c^mpends." — Americam  Prat,  tit ianer  and  Si'ivs. 

"The  be^t  conder.«>ation  of  the  subjects  of  whKh  it  treats   yet  placed  bcfure  the  pra- 
fessioii."  -MeHLal  .V.-n-i.  Philadelphia. 

'*  A  Ciipit«l  h'ttle  book.    The  illustrations  are  remarkably  clear  and  intclli^ihlc." — Ahs- 
trtuuxH  Mtdical  Gtizette. 

"  We  have  nothing  but  praise  for  the  subject-matter  uf  this  book." — BHstol  Mtduo-Chi- 
ru  r^icaJ  Jou  rnai. 


13.  ESSENTIALS  OP  LEGAL  MEDICINE.  TOXICOLOGY, 
AND  HYGIENE.  By  C.  E.  Armand  Skmilk,  M.  I).,  aiiilior  ot"  •'  IN- 
>eniia]s  of  Pathology  and  Morbid  Anatomy."  Crown  8vo,  212  imj^c, 
130  illustrations.     Price,  Cloth,  51.00;  interleaved  for  notes,  $1.2^. 

'*  The  teadinK  points,  the  essentials  of  this  t(M>  much  ncKlvcted  pi>iti->n  uf  ntedicai  science, 
sre  here  summed  up  systematically  and  clearly."— Jw'wM.'/w  Practitioner. 

"  Hut  for  the  author's  judicious  condensation  of  f.icts,  the  information  it  contain^  wciiild  Ik: 
sufficient  to  fill  an  ordinary  octavo  volume." — LW/r^v  and  Clinical  Re*.ord. 


14.  ESSENTIALS  OP  REFRACTION  AND  DISEASES  OF 
THE  EYE.  By  Euward  Jackson,  A.  .M.,  .M.D.,  ProU-nr  ,.f  his- 
ea*;es  of  the  Eye  in  the  Phiiadciphi.i  Polyclinic  aii«l  Collcj^c  f-»r  (ir.uiiMtrN 
in  Medicine;  Member  of  the  American  ()|)iithaln»oli»i;ic:d  Socit-ty;  Kcl- 
low  of  the  College  of  Physicians  of  Pi]i!;i<U]|»hin  ;  I'Vllow  of  iln*  Aincritjin 
Academy  of  Medicine,  etc. ;  and  ESSENTIAL'S  OF  DISEASES  OF 
THE  NOSE  AND  THROAT.  By  E.  IIai.i.win  (;u  am.n.  S.  B., 
M.  D.,  Clinical  Professor  of  Otology,  Me<lico-C'liirur«;ical  (Villcg**,  Pliila 
delphia;  Surgeon  in  charge  of  the  Ni>se.  Tliroat,  nnd  I'';»r  Department  of 
the  Northern  Dispensary  of  Philadelphia;  formerly  .\>sisiant  in  the  Nose 
and  Throat  Di.sponsary  of  the  Hospital  of  the  University  of  Pennsylvania, 
and  Assistant  in  the  Nose  and  Throat  Department  of  the  Unicm  I)is|)on- 
sary,  etc.  Two  volumes  in  one.  SeC(md  ecliiion.  Crown  Svo,  2<;4  pages, 
124  illustrations.     Price,  Cloth,  $1.00 ;  intoi  leaved  for  notes  51.25. 

^  "A  valuable  hook  to  the  beginner  in  these  branchrs.  in  rhe  student,  to  the  busy  prac- 
titioner, and  as  an  adjunct  to  more  thorough  reading.  'I  hi-  juthnrs  nn-  (a[>.ible  men,  and  as 
successful  teachers,  know  what  a  student  most  needs."— A'ftf  York  Medical  Rfcord. 

"  Very  valuable,  since  in  both  section?*  is  Ktven  alMiut  all  that  a  candidate  for  examination 
i»  required  to  know."— ^if«//Vtf  /  Time*  and  Hospital  GaMttte. 
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15.  ESSENTIALS  OP  DISEASES  OF  CHILDREN.  By  William 
M.  Powell,  M.  D.»  Attending  Physician  to  the  Mercer  House  for  Invalid 
Women  at  Atlantic  City,  N.J.;  late  Physician  to  the  Clinic  for  the  Dis- 
eases of  Children  in  the  Hospital  of  the  University  of  Pennsylvania  and 
St.  Clement's  Hospital ;  Instructor  in  Physical  Diagnosis  in  the  Medical 
Department  of  the  University  of  Pennsylvania.  Crown  8vo,  216  pages. 
Price,  Cloth,  $1.00;  interleaved  for  notes,  $1.25. 

**  This  vork  is  gotten  up  in  the  clear  and  attractive  style  that  charactenzes  the  Saunders 
Series.  It  contains  in  appropriate  form  the  gist  of  all  the  best  works  in  the  department  to 
which  it  relates." — American  Practitiotur  and  News. 

'*  The  book  contain^  series  of  important  questions  and  answers,  which  the  student  wiU 
find  of  great  utility  in  the  examination  of  children." — Annals  »/  GyntKoiogy. 

16.  ESSENTIALS  OP  EXAMINATION  OP  URINE.  By  Law- 
rence Wou^F,  M.  D.,  author  of  "  Essentiak  of  Medical  Chemistry.'-  etc. 
Colored  (Vogel)  urine  scale  and  numerous  illustrations.  Crown  8vo. 
IVice,  Cloth,  75  cents. 

*'  A  little  work  of  decided  valu^." — Unrversiij  Medical  MagoMine, 

**  A  good  manual  for  students,  well  written,  and  answers,  categorically,  many  questions 
beginners  are  sure  to  ask." — New  York  Medical  Record. 

**  The  questions  have  been  well  chosen,  and  the  answers  are  clear  and  brief.  The  book 
cannot  (ail  to  be  useful  to  students." — Medical  and  Snrgical  Reporter. 

17.  ESSENTIALS  OF  DIAGNOSIS.  By  Solomon  Sous-Cohen. 
M.  D.,  Profe>sor  of  Clinical  Medicine  and  Applied  Therapeutics  in  the 
Philadelphia  Polyclinic,  and  Augustus  A.  Eshner.  M.  D.,  Instructor  in 
Clinical  Medicine,  Jefferson  Medical  College,  Philadelphia.  Crown  8vo, 
3S2  pages.  55  illustrntions,  some  of  which  are  colored,  and  a  frontispiece. 
Price,  $1.50  net. 

"  A  good  book  for  the  student,  properiy  written  firom  their  standpoint,  and  confines  itself 
wdl  to  its  text." — Sr»  York  Medical  Record. 

"Concise  in  the  treatment  of  the  subject,  terse  in  expression  of  fact.  .  .  .  The  work  is 
reliable,  and  represents  the  accepted  views  of  clinicians  of  to-day." — American  Journal  ^ 
Medical  Sciences. 

"  The  i^uhjccts  are  explained  in  a  few  well-selected  words,  and  the  required  ground  has 
been  thoroughly  gone  over." — International  Medical  Magazine. 

18.  ESSENTIALS  OF  PRACTICE  OF  PHARMACY.  By  Lucius 
E.  Sayre.  M.  D.,  Professor  of  Pharmacy  and  Materia  Medica  in  the  Uni- 
versity of  Kansas.  Second  edition,  revised  and  enlarged.  Crown  8vo, 
200  Images.     Price.  Cloth,  $1.00 ;  interleaved  for  notes,  ^1.25. 

"  Covers  a  grctt  deal  (if  ground  in  small  compass.  The  matter  is  well  digested  and 
arranged.  The  rrsearch  quotions  are  a  valuable  feature  of  the  book." — Albany  Medical 
Annals. 

"  The  best  quiz  on  Pharm.-icy  we  hare  yet  examined." — National  Drmg  Register. 

**  The  veteran  pharmacist  can  peruse  it  with  pleasure,  because  it  emphasises  his  grasp 
upon  knowledge  already  gleaned.   — Western  Drug  Record. 
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90.  ESSENTIALS  OF  BACTERIOLOGY :  A  Concise  mnd  Syste- 
matic  Introduction  to  the  Study  of  Micro-orgmnisms.  By  M.  V. 
Ball,  M.  D.,  Assu^tant  in  Microscopy,  Niagara  University,  Buffalo,  N.  Y. ; 
late  Resident  Physician,  German  Hospital,  Philadelphia,  etc.  Second  edi- 
tion, revised*  Crown  8vo,  200  [>ages,  81  illustrations,  some  in  colors,  and 
5  plates.     Price,  Cloth,  $1.00;  interleaved  for  notes,  $1.25. 

"  The  amount  of  material  condensed  in  thb  little  book  i«  so  great,  and  so  accurate  are 
the  formulae  and  methods,  that  it  will  be  found  useful  as  a  laboratory  handbook." — hUdkal 
News. 

"  BactenoI<^7  is  the  keynote  of  future  medicine,  and  every  phy-sician  who  expects  success 
must  fomiliarize  himself  with  a  knowledge  of  germ-life— the  agenu  of  disease.  This  little 
book,  with  its  beautiful  illustrations,  will  give  the  students,  in  orief,  the  results  of  years  of 
study  and  research  un Aided. " —Paci/lc  Record  of  Medicine  and  Surgery. 

"Thoroughly  practical,  very  concise,  clear,  well- written,  and  sufficiently  illu.strated.  .  .  . 
The  best  book  of  the  kind  in  the  English  language." — Medical  and  Surgical  Reporter. 

21.  ESSENTIALS  OP  NERVOUS  DISEASES  AND  INSANITY, 
their  Symptoms  and  Treatment.  By  John  C.  Shaw,  M.  D.,  Clinical 
Professor  of  Diseases  of  the  Mind  and  Nervous  System,  Long  Island  Col- 
lege Hospital  Medical  School ;  Consulting  Neurologist  to  St.  Catherine's 
Hospital  and  to  the  I-K3ng  Island  College  Hospital ;  formerly  Medical  Super- 
intendent King's  County  Insane  Asylum.  Second  edition.  Crown  8vo,  186 
pages,  48  original  illustrations,  mostly  selected  from  the  Author's  private 
practice.     Price,  Cloth,  $1.00;  interleaved  for  notes,  ^1.25. 

"Clearly  and  intelligently  written."— ^m/^x  Medical  and  Surgical  Journal . 

"A  valuable  addition  to  this  series  of  compends,  and  one  that  cannot  fail  to  be  appreciated 
by  all  physicians  and  %\MdexiXs''— Medical  Brief. 

"Dr.  Shaw's  Primer  is  excellent.  The  engravings  are  well  executed  and  very  interest- 
ing.* —Medical  Times  and  Register. 

"  Written  with  great  clearness,  devoid  of  verbosity,  it  encompa-sses  In  a  brief  space  a  vast 
amount  of  valuable  information." — Pacific  Medical  Record. 

22.  ESSENTIALS  OF  PHYSICS.  By  Fred  J.  Brockway,  M.  D., 
Assistant  Demonstrator  of  Anatomy  in  the  College  of  Physicians  and  Sur- 
geons, New  York.  Second  edition.  Crown  8vo,  320  pages,  155  fine  illus- 
trations.    Price,  Cloth,  $1.00  net;  interleaved  for  notes,  $1.25  net. 

"  The  publisher  has  again  shown  himself  as  fortunate  in  his  editor  a«i  he  ever  has  been  in 
the  attractive  style  and  make-up  of  his  compends."— .-I wcriVaw  Practitioner  and  News. 

"  Contains  all  that  one  need  know  of  the  subject,  is  well  written,  and  is  copiously  xWyx^- 
\xz.\ed.*'—Nexv  York  Medical  Record. 

*'  The  author  has  dealt  with  the  subject  in  a  manner  that  will  make  the  theme  not  only 
comparatively  easy,  but  also  of  \niCTt&t."— Medical  News,  Philadelphia. 

"  Deserving  of  close  investigation  at  the  hands  of  students  and  physicians."— y4*»^r«-ai» 
Gynecological  yournal.  ' 
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23.    ESSENTIALS    OP    MEDICAL    ELECTRICITY.     By   D.   D. 

Stewart,  M.  I).,  Demonstrator  of  Diseases  of  the  Nervous  System  and 
Chief  of  the  Neurological  Clinic  in  the  Jefferson  Medical  College ;  Phy- 
sician to  St.  Mary's  Hospital  and  to  St.  Christopher's  Hospital  for  Chil- 
dren, etc. ;  and  E.  S.  Lawrance,  M.  D.,  Chief  of  the  Electrical  Qinic, 
and  Assistant  Demonstrator  of  Diseases  of  the  Nervous  System  in  the 
Jefferson  Medical  College,  etc.  Crown  8vo,  I48  pages,  65  illustrations. 
Price,  Cloih.  $1.00;  interleaved  for  notes,  $1.25. 

"Clearly  written,  and  affords  a  safe  guide  to  the  beginner  in  this  subject." — Bosicm  Med- 
ical and  Surgical  Journal. 

"The  subject  is  presented  in  a  lucid  and  pleasing  manner." — New  Yark  Medical  Recard. 

"  A  little  work  on  an  important  subject,  which  will  proVe  of  great  value  to  medical  students 
and  trained  nurses  who  wish  to  study  the  scientific  as  well  a.H  the  practical  points  of  elec- 
tricity."—  7//f  Hospital,  I^ondon. 

"  The  selection  and  arrangement  of  material  are  done  in  a  skilful  manner.  It  gives,  in  a 
condensed  t'orni,  tlie  principles  and  science  of  electricity  and  their  application  in  the  practice 
of  medicine." — Annals  0/  Surgery. 

"The  compilation  is  a  good  one,  and  will  be  found  useful  both  to  students  and  to  men  in 
practice." — Nc7v  Zealand  Medical  Journal. 


24.    ESSENTIALS    OP    DISEASES    OP    THE    EAR.     By  E.  B. 

Gleason,  S.  B.,  M-  D.,  Clinical  Professor  of  Otology,  Medico-Chinirgical 
Colic jje,  Philadelphia;  Surgeon  in  Charge  of  the  Nose,  Throat,  and  Ear 
Department  of  the  Northern  Di-^pcnsary  of  Philadelphia;  formerly  As- 
sistant in  the  Nose  and  Throat  Dispensary  of  the  Hospital  of  the  Univer- 
sity of  Penn'^ylvania,  and  Assistant  in  the  Nose  and  Throat  Department 
of  the  Union  Dispensary.  89  illustrations.  Price,  Cloth,  ^ 1. 00 ;  inter- 
leaved for  notes.  jSl.25. 

This  latest  addition  to  the  Saunders  Compend  Series  accurately  represents 
the  modern  aspect  of  otological  science.  The  effort  has  been  made  to  stale  the 
Essentials  of  (.)tology  concisely,  without  sacrificing  accuracy  to  brevity,  and  the 
l)ook,  while  small  in  compass,  is  logically  and  capably  written;  it  comprises  up- 
ward of  150  pages,  with  89  illustrations,  most  of  which  are  from  original 
sources. 


DIET  LISTS  AND  SICK-ROOM  DIETARY.   By  Jerome  B.  Thomas, 
M.  D. 

There  i>  here  oflered,  in  j^ortable  form,  as  an  efficient  aid  to  the  better  (irac- 
ticc  of  'riierajH-'utics,  a  collection  of  Diet  Lists  and  a  Sick-room  Dietar)-.  It  meets 
a  want,  for  the  busy  practitioner  has  but  Httle  time  to  write  out  Systems  of  Diet 
appropriate  to  his  patients,  or  to  describe  the  preparation  of  their  fcx>d.  Com- 
piled from  the  most  modern  works  on  dietetics,  the  Dietary  ofTers  a  variety  of 
easily-digested  foods.     Send  for  sample  sheet.     Price,  $1.00. 
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